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Abstract 
The aim of this thesis is to conceptualise and operationalise the phenomenon of technology 
convergence on mobile phones from the perspective of the individual. This research used 
mixed methods research utilizing personal interviews, an online survey, and a focus group 
to test propositions and then hypotheses derived from existing research which were 
modeled in a framework built of previous studies using TAM.  
 
The personal interviews and a review of the existing literature helped to develop a single 
model of convergent use of mobile phones and then 4 differentiated models of convergent 
use based on 4 different purposes which mobiles are used for, namely personal information 
management (PIM), entertainment, email and commercial transactions respectively. These 
models were built on apparently interrelated constructs in the form of hypotheses. The 
findings from the survey research show that individual perceptions, such as usefulness, 
enjoyment, and risk are significant factors that predict the use of mobile phones for a 
specific purpose. The results from a factor analysis and a focus group also found that users 
do not consider ease of use as a distinctive construct from usefulness when it comes to the 
use of mobile phones, challenging accepted technology acceptance wisdom. Each 
individual’s demographics, technology choices and device ownership, on the other hand, 
were shown to strengthen the causal relationships between individual perceptions and user 
behaviour based on a particular purpose/use of mobile phones.  
 
The new findings were attributed to the characteristics of Generation Y and to 
psychological perceptions between conventional and advanced users. Individuals’ 
technology choices, needs, and uses of other technologies were also found to begin to 
explain why individuals have different acceptedness in convergence. The conclusions in the 
research were drawn from the triangulation of the different findings from a literature 
review, from exploratory interviews, from survey research, and from a focus group. These 
findings, it is argued in the thesis, advance IT adoption theory by demonstrating the impact 
of moderating factors and the relative unimportance of ‘ease of use’ as a determining 
factors for advanced users of technology. This research creates a new arena for future 
research and market strategy to continuously cultivate the knowledge of interactions 
between technology convergence and individual behaviour based on a model of levels of 
competence with technology. 
Chapter 1 – Introduction 
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CHAPTER 1 INTRODUCTION 
1.1 BACKGROUND AND OVERVIEW OF THE STUDY 
 
This thesis reports a study of technology convergence from the use of mobile phones for 
multiple purposes. Convergence is a widely discussed topic among information, 
communication, and media industries in the last two decades (Lind 2004). Many 
discussions of convergence have contributed to the knowledge of strategic planning and 
competitive advantages in organisations. Product manufacturers and service providers 
expect that more value and choices would be delivered to individuals as new features 
and services from other consumer devices, such as cell phones, personal digital 
assistants, music players, and computers are incrementally merged to the utility of a 
converged device (Kolodzy 2009; Saxtoft 2008; Stieglitz 2003). However, without 
having an explicit framework from the individual perspective, they may fail to unveil 
the individual demand and needs from the emergence of convergence (Yoffie 1997). 
Therefore, it is essential for both the research community and business practitioners to 
understand the phenomenon of convergence from the individual’s standpoint.  
 
This chapter presents an overview of the study which identifies the business problem, 
aims and objectives, research questions, significance of the study, research methodology 
and thesis structure.  
1.2 THE DEFINITION OF CONVERGENCE 
 
Convergence can be interpreted differently by different people (Katz 1996). Initially, 
convergence was generally referred to the conversion of voice, video and data as zero 
and one in the digital world (Grant & Wilkinson 2009; Katz 1996; Mueller 1999). It 
was also related with the collaboration among information, telecommunication and 
media industries (Baldwin, McVoy & Steinfield 1996; Brand 1988; Collis, Bane & 
Bradley 1997).  
Chapter 1 – Introduction 
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According to Lind (2004) and Burnett & Marshall (2002), different industries such as 
Telecommunications, Information Technology, and Consumer Electronics are regarded 
as the pioneers that would first embrace the practices of convergence. New business 
value chains are anticipated to emerge as companies from different industries either 
provide similar products/services (i.e. product/service substitution through market 
competitions) or they can collaborate with each other (i.e. complementary through joint 
ventures) to provide new products/services to their customers (Pennings & Puranam 
2001). For example, Greenstein & Khanna (1997  pp. 203-4) articulated the 
phenomenon of convergence by viewing it as either “convergence in substitutes” or 
“convergence in complements”.  Hence, in this regard, convergence refers to either 
market convergence or business convergence. However, from the ongoing evolution of 
the PC and TV industries, the consequences of convergence from a user standpoint have 
not yet been addressed.  
 
To better conceptualise the phenomenon of convergence, researchers have devoted 
numerous efforts to describe the impact of convergence by specifying the evolution 
within the segments of industry, firm, technology, market and product/service 
(Fransman 2000). As noted by Katz (1996), Mueller (1999), and Fransman (2000), 
convergence is a complex phenomenon which may involve issues of standards and 
protocols (i.e. digital convergence), the reconstruction of business relationships (i.e. 
market convergence), technology innovations and ubiquitous infrastructures (i.e. 
technology/network convergence), and new user utilisations and experiences (i.e. 
ubiquitous access and information presentation).  
 
In fact, different segments can be represented as a proportion of this phenomenon. Each 
type of convergence is not exclusive and all constitute part of this social phenomenon. 
For Grant (2009  p. 3), the definition of convergence has ‘become more expansive over 
time, to the point that there is no single, agree-upon definition of convergence.’ Grant 
(2009) also claims that most definitions of convergence focus on the aspect of 
technology which enables the other types of convergence to form together. In this 
research, the focus is on the impact of technology and service convergence in reference 
to the convergent use of mobile phones. This glimpse of the segments, definitions and 
consequence can be found in the framework developed by Fransman (2000). His table 
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differentiates the various forms of convergence (Table 1.1). However, a clear definition 
from end-user perspective is yet to be unfolded.  
 
Table 1.1 Different types, definitions and consequences of convergence 
Type Definition of Convergence Consequences 
Network 
Interconnection/interoperability between 
networks 
Telecom, data and 
broadcasting network are 
integrated  
Industry/ 
Market 
Previously separate industries based on 
separate markets now offering similar 
products/services to the same consumers 
Service and content are 
offered across different 
industries and markets 
Product/ 
Service 
Products/services incorporating some of 
the functionalities of other 
products/services previously sold in 
distinct markets 
Consumer devices are 
become multifunctional and 
services are obtained from 
one stop-shopping 
Firm 
Firms, previously in separate 
industries/markets, converging in terms of 
markets, products/services, technologies 
Business joint venture and 
strategic alliance 
Technology 
a. Digital technology providing a 
‘common currency’ 
b. Technologies integrating other 
technologies 
c. Technological competitions as a 
result of and response to 
convergence 
• Production and delivery 
are all digitalised 
• Standardised platform 
and protocol (TCP/IP) 
• More competitions 
among technology 
standard 
Note: this table was adapted and revised from Fransman (2000) 
1.3 EMPIRICAL RESEARCH ON CONVERGENCE 
 
Researchers have investigated the impact of convergence in specific domains, such as 
with reference to industrial structure or to business value chains (Collis, Bane & 
Bradley 1997; Li & Whalley 2002; Mueller et al. 2006; Thielmann & Dowling 1999; 
Wirtz 1999), to government policy and regulation (Baldwin, McVoy & Steinfield 1996; 
Zhang 2002), to market competition (Bores, Saurina & Torres 2003; Duysters & 
Hagedoorn 1998; Pennings & Puranam 2001), to network implementation (Hu 2007; 
Messerschmitt 1996b) and to product/service innovations (Stieglitz 2003). However, as 
Kim, Lee & Koh (2005) and Rangone & Turconi (2003) note, empirical research on 
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convergence contributes mostly to the changes in strategic thinking by business 
providers and derives from the perspective of technology push (i.e. market offerings) 
rather than the changes of individuals supported from technology pull (i.e. users’ 
demand). For instance, Katz (1996) notes that the drivers of convergence are the 
changes in technology development, the evolution of business thinking and government 
deregulation, while noting that individuals’ reactions are largely omitted in this process.  
 
In addition, as claimed by Lind (2004), although such contingencies of discussions are 
conceivable in many publications, the concept of convergence has seldom been 
explicitly defined. Several examples are broadly interpreted as the practices of 
convergence, such as using information technologies in telecommunication companies, 
using PCs for watching TV, or using online banking (Lind 2005). However, this 
description of user behaviour is still too abstract to detail the whole phenomenon of 
convergence. Hence, she concluded that convergence lacks systematic analysis in the 
research community. Meanwhile, a number of researchers have propagated the necessity 
to study consumer demand which is assumed as pivotal to the success of convergence 
(Kim, Lee & Koh 2005; Ojanpera 2006; Tarjanne 2000; Yoffie 1997).  
 
Communication researchers assert that the advent of media convergence would change 
passive audiences to be more “interactive behavioural patterns” (Baldwin, McVoy & 
Steinfield 1996; Stipp 1999). Katz (1996) argued that the impact of convergence would 
lead to the realisation of an universal device.  Rangone & Turconi (2003) described that 
the realisation of convergence require collaboration amongst services (e.g. content 
package), networks (e.g. data delivery) and a converged platform (user device). Saxtoft 
(2008) regards the impact of convergence as creating new opportunities for marketing 
revenues and for individuals to have new experiences and capability to access a wide 
range of resources. However, instead of the proliferation of technology choices, they 
seldom articulate these benefits derived from individuals’ actual responses and 
behaviours. In addition, shown in Figure 1.1, Bohlin (2000) assumes that the impact of 
convergence from a user’s perspective is where users will be free to access different 
channels and resources from the domains of information, communication, media and 
transactions. However, this notion was oriented from the media choices and it was not 
specified to any technology product or service used by individuals. In fact, the 
converged device has never been explicitly defined, terms such as “universal device” 
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(Katz 1996), “all-in-one technology terminal” (Rangone & Turconi 2003), and 
“converged media devices” (Rawolle & Hess 2000) were referred to describe the 
prototype of user device by the impact of convergence.  
 
 
Figure 1.1 User perspectives on the emerging media convergence (adapted from figure 3, in 
Bohlin 2000) 
 
Several researchers, such as Mueller (1999), Ojanpera (2006), Grant & Wilkinson 
(2009), believe that the emergence of digitalisation and computer networks lies in the 
core of convergence. From a technology perspective, Kolodzy (2009) argues that 
technology innovations make different consumer devices, such as cell phones, personal 
digital assistants (PDA), computers, music players and others to become a single device. 
While from the perspectives of business providers, technology convergence has opened 
up new ways of presenting the information’ (Kolodzy 2009  p. 34). However, from the 
individual perspective, the impact of technology convergence remains abstract in 
response to how individual users would respond to these changes and benefits of 
ubiquitous access and usage provided by convergence.  
 
Although the term of convergence has been pervasively mentioned in trade paper and 
market report, it has been less explored in the research community, especially from the 
individual perspectives. Lind and Zmud (1991) regard convergence of communications 
and information sharing as factors that influence innovations among company workers. 
Users 
Communication 
Everywhere 
Media  
Everywhere 
Information 
Everywhere 
Transactions 
Everywhere 
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Stipp (1999) asserted that no effective approach has been revealed to observe the 
changes of human behaviour or activity as a result of convergence. Mooij and Hofstde 
(2002) regard the convergence of technology and divergence of consume behaviour as 
two premises to study the impact of cultural differences on global marketing. However, 
although amount of research have illustrated the impact of convergence from different 
perspectives, such as policy (Zhang 2002), technology (Lyytinen & Yoo 2002; Shin 
2007), network (Messerschmitt 1996a), and industrial strategy (Bores, Saurina & Torres 
2003). However, the body of knowledge, including definition and outcome of user 
behaviour by the change of convergence, is still lacking. 
1.4 THE SIGNIFICANCE OF THE RESEARCH 
 
Researchers from different disciplines have been studying scenarios of technology 
adoption for many years, but they have not yet tackled the concept of technology 
convergence into their research contexts. Hence, this research contributes to advance the 
current understanding of technology convergence from a user standpoint by providing 
an explicit definition, empirical frameworks and systematic analyses.   
 
Existing frameworks of technology adoption, such as the Technology Acceptance 
Model (TAM), have been widely used to explain the cognitive decision of IT adoption, 
but it has also been concluded to be over-simplistic and limited in few capacity to 
capture IT behaviours (Lee, Kozar & Larsen 2003). Researchers who have applied 
TAM have contributed together to verify this theoretical framework across different 
technologies, contexts, and users (King & He 2006; Schepers & Wetzels 2007) and 
countries (Yousafzai, Shumaila Y., Foxall, Gordon R.  & Pallister, John G. 2007). 
Hence, more researchers have adapted this framework to predict individuals’ decisions 
toward the acceptance of hybrid and advanced technologies, such as PC-TV (Book & 
Barnett 2006), web streaming (Lin 2004), multipurpose information appliances (Hong 
& Tam 2006), mobile Internet (Chae & Kim 2003; Pedersen 2005; Shin 2007), and 
mobile commerce (Anckar & D'Incau 2002; Barnes 2002; Siau, Lim & Shen 2001; Wu 
& Wang 2005). However, they did not consider such adoption decisions embedding the 
user context of a convergence phenomenon. Hence, in this regard, an empirical 
framework is sought in this research for conceptualising this social phenomenon and 
aims to define and verify the convergent use within individual contexts.  
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From the perspective of consumer behaviour, Teerling et al. (2009) note that  consumers 
are starting to use their mobile phones in a converged device, such as using a mobile 
phones as a media terminal, a payment tool or a remote control. However, as more 
technology features and services are converged into a single device, many business 
providers and product manufacturers have failed to detect the consumer demand from 
this transition and reflect that in their marketing strategy (Kim, Lee & Koh 2005). For 
example, based on a global survey in many countries, many Asian and European 
countries already have high penetration rates on mobile phone adoption, while the usage 
of advanced mobile device adoption (e.g. Smartphone) and value-added data services 
are still beyond market expectations (ATKearney 2005).  
 
In addition to the successful implementation of the i-mode mobile phone in Japan, 
service providers are still looking for a profitable business model and successful 
strategies for marketing broadband Internet and mobile commerce (Funk 2005). 
However, little research and market practices has been found to unveil individuals’ 
interests and demands from the convergence of enabling technologies and services (i.e. 
product/service convergence), such as the use of a multifunctional mobile phone. 
Therefore, a clear definition of technology convergence from a user standpoint is 
required to draw from the convergent use of mobile phones. The research findings and 
implications are anticipated to assist organisations (e.g. product design and service 
providers) to market convergent products and services to the existing mobile users.  
1.5 RESEARCH AIMS AND OBJECTIVES 
 
Due to the lack of an existing conceptual framework that describes the impact of 
technology convergence, this research aims to understand the individual’s perspective 
of technology convergence from the convergent use of mobile phones. After explicitly 
revealing the business problem and the research gaps associated with technology 
convergence, a clear definition of technology convergence from a user standpoint is 
anticipated to draw from the convergent use of mobile phones.  
 
At this stage, several researchers, such as Kim (2003), Nysveen et al. (2005b), Hong 
and Tam (2006), Chou (2006) and Bina et al. (2008) have recognised the scenarios that 
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mobile phone and other portable consumer devices were becoming multifunctional and 
convergent as different enabling technologies from the domains of information, 
communication, and entertainment as they were incrementally integrated into the 
functions and services of a mobile device. However, a research gap still exists between 
the introduction of mobile phone as a converged device and individuals’ versatile uses 
of it. Thus, the scope of research is to provide a preliminary study to explore the factors 
that influence the extent of individual uses of multiple purposes, complex mobile 
phones and also explain the factors that impact on the determination of the convergent 
use of these mobile phones. The findings are anticipated to not only inspire future 
research to contribute to the theoretical development of convergence, but also to provide 
strategic implications for product design and service marketing within the 
telecommunication, media and consumer electronics industries.  
1.6 RESEARCH QUESTIONS 
 
This research provides a conceptual framework that describes the impact of technology 
convergence and individuals’ responses in the convergent use of mobile phones. 
Therefore, the convergent use of mobile phones, the elements of the influential factors, 
individuals’ responses, and their relationships were used to frame the research 
questions.  
 
Although empirical models, such as TAM (Davis 1989) and its extensions, have 
provided numerous factors that predict the adoption of new information technology, 
those factors have not been verified from the underlying contexts of technology 
convergence. On the other hand, as a result of technology convergence, the use of 
mobile phone has transcended from the initial function of social communication to 
multiple uses for information, entertainment and commerce (Balasubramanian, Peterson 
& Jarvenpaa 2003).  The diversification of user activities, use contexts, and purposes 
has not been explicitly studied in the use of a mobile phone. Hence, the first research 
question is: 
  
RQ1. How can technology convergence be conceptualised and operationalised in 
relation to the use of mobile phones from the perspectives of technology 
adoption?  
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Although researchers from the disciplines of communication, IT/IS and mobile phone 
are emerged to develop many research constructs derived from different theories and 
use those factors to understand the adoption and use of new technologies, they were not 
extended to explain the contexts of using mobile phones as converged devices. 
Therefore, the next research question is:  
 
RQ2. What are the factors that influence individuals’ decisions to use mobile phones for 
different purposes other than voice communication? 
 
The factors derived from this research question (RQ2) focuses on why people want to 
use mobile phones for as converged devices. However, a research gap exists in defining 
the influences from different user groups (e.g. demographics) and technology choices 
(phone type and service plan) that may either strengthen or weaken the individual 
perceptions in the convergent use of mobile phones. Hence, the third research question 
is:  
 
RQ3. What are the roles of demographic factors and technology choices that influence 
the individual’s perceptions and behaviours when using mobile phones as 
converged devices? 
1.7 RESEARCH METHODS 
 
This research takes the paradigm of pragmatism to understand the impact of technology 
convergence from individual perspectives by conducting mixed-methods research in a 
sequence. The pragmatism paradigm and mixed-methods are also prevalent in 
conducting social science research recently (Baert 2005). The objective of pragmatism 
is the belief that no single paradigm can solve all the research problems (Maxcy 2003). 
The same belief beyond the conduct of mixed methods is to choose the combination or 
mixture of methods and procedures that provide the best answers to the research 
questions. Hence, the objective of conducting an exploratory study in the preliminary 
stage is to provide a conceptual framework of technology convergence. From the 
individual’s perspective, the phenomenon of technology convergence is conceptualised 
as the convergent use of mobile phone, such as for managing personal information, for 
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entertainment, for e-mail and other communication and for online transactions. Next, 
the design of the research instrument and the hypotheses generated are based on this 
conceptual framework through the process of initial data collection and analysis using a 
qualitative approach of interviews combined with a literature review. In the step that 
follows, the descriptions of individual profiles and user responses are then analysed 
from data collected in a survey of current mobile phone users. Lastly, a focus group is 
anticipated to confirm the survey results. The conclusion is thus generated by 
triangulating the findings from different research approaches in different studies. The 
diagram that shows the procedure of conducting different research approaches in 
different stages is illustrated in Figure 1.2. 
 
Figure 1.2 The research procedure 
 
 
 
 
 
Define the social 
phenomenon  
Review the literature 
on convergence  
Review the theories of 
technology adoption  
Review the literature 
on mobile phone 
Conduct 
exploratory study  
Conduct surveys Conduct focus 
group 
Generate the research 
findings 
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1.8 ORGANISATION OF THIS THESIS 
 
This thesis is organised in the following way: 
 
Chapter 2 reviews the theoretical frameworks and theories in relation to technology 
adoption. Contingency theories, such as Theory of Reasoned Action (TRA), Theory of 
Planned Behaviour (TPB), Technology Acceptance Model (TAM) and Innovation 
Diffusion Theory (IDT) have identified a variety of factors as the possible determinants 
of technology adoption. Moreover, relative factors are also drawn from the adoption 
research on mobile phone and mobile data services. However, a research gap exists as 
any conceptualisation of technology convergence is apparently lacking from the aspect 
of individuals. Therefore, the phenomenon of technology convergence is revealed from 
the use of mobile phones for multiple purposes. Furthermore, the research gap between 
the empirical effort on technology adoption and the multiple uses of mobile phones is 
illustrated.  
 
Chapter 3 explains the process of conducting an exploratory study that draws insights 
from general mobile phone users through interviews and surveys. An empirical model is 
developed based on the qualitative data analysis and draws from the supporting 
literature. A model is then used to develop the research hypotheses and the research 
instrument.  
 
Chapter 4 describes the research methodology and design, addressing the philosophy of 
research methodology, general research design, instrument design, sample design, and 
the procedures used for data collection and analysis.  
 
Chapter 5 discusses the procedures and results of instrument validation. Construct 
reliability and validity are discussed before proceeding to data analysis. Different tests 
are performed to screen the data and verify the instrument in order to ensure the 
instrument achieves the accepted reliability and validity, as well as fulfilling the 
assumptions of the analytical techniques chosen for model testing.  
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Chapter 6 presents the descriptive results from the survey. The issues, such as response 
rate, the respondents’ profiles, and the individual uses of mobile phone for different 
purposes are reported.  
 
Chapter 7 describes the procedure in hypothesis testing and interpretation. The results of 
regression analysis, explanatory variance, model fit, and variable outlier are illustrated. 
In addition, the effects of moderating (or interaction) effects stemming from individual 
differences, such as demographic background, technology choices, and device 
ownership, are also examined. Therefore, after accumulating the findings from the 
regression analyses and moderating effects, the results on the research models are 
discussed. . 
 
Chapter 8 describes the results of additional focus group research. The aim of 
conducting a focus group is to confirm and test the results from Chapter 7. It begins 
with the purpose of conducting a focus group, follows by the procedures of data 
collection and analysis. The data obtained from focus group are compared with the 
findings in the survey research and the literature review.  
  
Chapter 9 revisits the research questions, outlines the major contributions of the 
research, discusses the practical implications, and recognises some of the limitations in 
this research.  
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CHAPTER 2 LITERATURE REVIEW OF 
TECHNOLOGY ADOPTION 
2.1 INTRODUCTION 
 
The subject of technology adoption has been the most pervasive topic in the field of 
IT/IS for over two decades. Theoretical frameworks have been developed to predict the 
individual’s intention to adopt a new information technology, and to assess the impact 
of systems implementation. The factors that affect individuals’ decisions to adopt 
technology have been exclusively drawn from the theories of social psychology and 
sociology. These include the Theory of Reasoned Action (TRA) (Ajzen & Fishbein 
1980; Fishbein & Ajzen 1975), the Theory of Planned Behaviour (TPB) (Ajzen 1991), 
and Innovation Diffusion Theory (IDT) (Rogers 2003). Hence, as Webster and Watson 
(2002) suggest, a comprehensive understanding of these factors from interdisciplinary 
fields would be beneficial to the successful implementation and management of 
information systems.  
 
This chapter begins by reviewing the theories related to technology adoption. In the 
domain of IT/IS, the Technology Acceptance Model (TAM) and extensions of it, such 
as TAM2 and the United Theory of Acceptance and Use of Technology (UTAUT), have 
been used to explain the individual’s acceptance and usage of new information systems. 
The original framework and application of TAM are reviewed and discussed. Although 
TAM has the advantage of theoretical robustness and a high degree of validity in 
predicting individuals’ intentions to accept a new information system, it has been 
criticised for overemphasising the beliefs of instrumental use (Taylor & Todd 1995b) 
and for lacking the capacity to fully explain the consequences of system usage (Lee, 
Kozar & Larsen 2003; Legris, Ingham & Collerette 2003).  
 
In addition to the reviews of empirical theories, prior researchers also have undertaken 
research into the adoption of mobile phones and service usage grounded within the 
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framework of TAM. The factors that may influence the adoption of advanced mobile 
devices and services were mostly retrieved from individuals’ utilitarian perceptions and 
outcomes (e.g. perceived usefulness and ease of use) (Kwon & Chidambaram 2000) or 
obtained from technology characteristics (e.g. ubiquitous accessibility and mobility 
convenience) (Anckar & D'Incau 2002). Such factors are regarded as the main drivers 
that explain why people adopt an advanced mobile device (e.g. a WAP phone) (Teo & 
Pok 2003) or use a cluster of mobile services (Nyvseen, Pedersen & Thorbjornsen 
2005). However, as the interactions among users, technologies, and contexts become 
increasingly interrelated and complex as a result of convergence, whether TAM and 
other technology adoption theories can be extended to explain the use of mobile phones 
as convergent devices remains unexplored. 
2.2 EMPIRICAL THEORY OF TECHNOLOGY ADOPTION 
 
Empirical studies of technology adoption have contributed significantly to 
organisational welfare based on the understanding of the benefits and impact of IT 
revealed by these studies (Davis, Bagozzi & Warshaw 1989; Mathieson 1991; Taylor & 
Todd 1995b; Venkatesh et al. 2003). The findings and implications of such studies 
provide managerial guidelines for system implementation, assessment and development 
of new information systems (Huff & Munro 1985). In this regard, for the purposes of 
system implementation, it is advisable that organisations seek to understand the factors 
that facilitate technology adoption at both the organisational and individual level 
(Fichman 1992; Orlikowski & Baroudi 1991). For the purposes of system assessment, it 
is also necessary for organisations to evaluate individuals’ levels of satisfaction and 
performance after a system has been implemented (DeLone & McLean 1992). For 
product and service development, it is critical to identify individuals’ acceptance levels 
in advance before investing in the development of new information systems (Davis 
1993; Moore & Benbasat 1991).  
 
In the field of IT/IS, a variety of theories from social psychology have been applied to 
the understanding of individual cognitive structure and behavioural expectations as the 
determinants of IT adoption (Bagozzi 1981; Robey 1979; Swanson 1982), notably the 
Theory of Reasoned Action (TRA), the Theory of Planned Behaviour (TPB), and the 
Technology Acceptance Model (TAM). Research on technology adoption has adapted 
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its research constructs from these theories and utilised the principles governing human 
cognitive processes to explain or enhance the prediction of the technology adoption 
behaviours.  
 
In addition, deriving from a different stream of sociology, the Innovation Diffusion 
Theory (IDT) (Rogers 1983) also shares some similarities and differences with both 
TRA and TAM (Chen, Gillenson & Sherrell 2002; Moore & Benbasat 1991). The 
framework of IDT utilises innovation attributes to illustrate an individual’s decision-
making processes and user characteristics in relation to the adoption of information 
communication technologies (ICTs). Both streams of research (related to IDT and TRA) 
were merged to assess how technology influences individuals’ intentions towards 
forming final adoption decisions. These theories and frameworks are discussed in the 
following subsections.  
2.2.1 Innovation Diffusion Theory (IDT) 
 
Innovation Diffusion Theory was first introduced by Rogers (1976) and has been 
adapted to study the diffusion phases of technology innovations over the years. The 
innovation diffusion process has five stages: knowledge, persuasion, decision, 
implementation, and confirmation (Figure 2.1). 
 
 
Figure 2.1 The innovation-decision process (Source: Rogers 2003) 
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The innovation-decision framework of IDT primarily emphasises the influences of 
communication channels, the characteristics of individuals, and the perceived 
characteristics of the technology innovation that determine the outcomes of adopting or 
rejecting a technology innovation. This ongoing process also extends to shape the 
different phases of adoption (i.e. continued adoption, late adoption, discontinuation, and 
continued rejection) once the technology innovation has been initially adopted by 
individuals or implemented within institutions (Bouwman et al. 2005; Rogers 2003).  
 
Moore and Benbasat (1991) adapted the framework of IDT to develop an empirical 
instrument and assessed the effect of perceived technology characteristics on individual 
intentions to adopt an innovation. Seven dimensions were adapted in their measurement 
of perceived characteristics of an innovation, namely compatibility, relative advantage, 
result demonstrability, visibility, ease of use, voluntariness of use, and image. The 
definitions of these dimensions are illustrated in Table 2.1.  
  
Table 2.1 Perceived characteristics of an innovation (Source: Moore & Benbasat, 1991) 
Dimension Definition 
Compatibility 
The degree to which an innovation is perceived as being 
consistent with the existing values, needs and past 
experiences of potential adopters. 
Relative advantage 
The degree to which an innovation is perceived as being 
better than its precursor. 
Result demonstrability 
This refers to the levels of observability and 
communicability when using an innovation. In other words, 
the more chances there are of demonstrating the use of an 
innovation, the more likely it will be adopted.  
Visibility The actual visibility of the technology.  
Ease of use 
The degree to which an innovation is perceived as being easy 
to use.  
Voluntariness of use 
The degree to which the use of an innovation is perceived as 
voluntary or of one’s free will.  
Image 
The degree to which the use of an innovation is perceived to 
enhance one’s image or status in one’s social system.  
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Moore and Benbasat (1991) found that technology adopters and non-adopters have 
different perceptions in relation to these characteristics when considering adopting a 
technology innovation.  
 
Furthermore, as claimed by Brown and Venkatesh (2003), one contribution of IDT is to 
provide a general principle for describing the individual characteristics and adoption 
phases of a general population. Based on their level of innovativeness, Rogers classified 
innovation adopters and estimated the timing of their adoption of an innovation from 
amongst a general population (Table 2.2).  
 
Table 2.2 The categories of adopters based on the timing of adopting of an innovation  
Adopter category Definition 
Innovators 
These are the first 2.5% of individuals in a system to adopt an 
innovation. Venturesomeness is almost an obsession with 
innovators. They also play a gate-keeping role in the flow of 
new ideas into a system. 
Early adopters 
These are the next 13.5% of individuals in a system to adopt an 
innovation. They comprise a more integrated part of the local 
system than innovators. They decrease their uncertainty about a 
new idea by adopting it, and then conveying their subjective 
evaluation of an innovation to their peers within interpersonal 
networks. 
Early majority 
These are the next 34% of individuals in a system to adopt an 
innovation. They adopt new ideas just before the average 
members of a system. They willingly follow an innovation 
adoption trend, but seldom lead. 
Late majority 
These are the next 34% of individuals in a system to adopt an 
innovation. They adopt new ideas just after the average 
members of a system. Pressure or encouragement from their 
peers is necessary to motivate their adoption. Their relatively 
scarce resources mean that most of their uncertainty about a 
new idea must be removed before they feel that it is safe to 
adopt. 
Laggards 
These are the last 16% of individuals in a system to adopt an 
innovation. They are the most locally focused in their system. 
Their adoption decisions are often made in terms of what has 
been done previously. 
Source: Rogers & Scott (1997) 
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2.2.2 The Theory of Reasoned Action (TRA) 
 
Derived from a social psychological framework, the Theory of Reasoned Action (TRA) 
was first introduced by Fishbein and Ajzen (1975) and was used to specify the 
relationships between beliefs, attitudes and behaviours (Moore & Benbasat 1996). In 
terms of their monological relationship, an individual’s behaviour is determined by 
his/her behavioural intention (BI), and BI is formed out of the functions of two research 
constructs: an individual’s attitude towards performing the behaviour and subjective 
norms (SN) (Figure 2.2).  
 
 
Figure 2.2 The Theory of Reasoned Action (Source: Fishbein & Ajzen 1975) 
 
The construct of attitude in TRA refers to ‘the degree to which a person has a 
favourable or unfavourable evaluation of the behaviour’(Ajzen & Madden 1986  p. 
454). Attitude is also assumed to be comprised of the accumulation of several beliefs 
and the evaluation of the outcomes of performing certain behaviours.  
 
Subjective norms, on the other hand, refer to the form of normative beliefs which are 
‘the perceived social pressure to perform or not to perform the behaviour’ (1986  p. 
454). According to Fishbein and Ajzen (1975), the framework of TRA assumes that 
human behaviour is rational and is performed under volitional control. Ajzen and 
Madden (1986) explain the notion of volitional control as the performance of behaviour 
which will be influenced by ‘the presence of appropriate opportunity or on possession 
of adequate resources’, thus suggesting that the link between an individual’s 
behavioural intention (BI) and their behaviour should be affiliated with one’s goal 
achievement.  
 
Behavioural beliefs 
and evaluations 
Normative beliefs and 
motivation to comply 
Attitude 
Subjective 
Norms 
Behavioural 
Intention 
Actual 
Behaviour 
Chapter 2 – Literature Review of Technology Adoption 
- 19 - 
The structure of TRA has been further adapted and extended by the Theory of Planned 
Behaviour (TPB) (Ajzen 1991) and then again in the Theory of Technology Acceptance 
(TAM) (Davis 1989) to study the determinants of behavioural intention (BI) in relation 
to IT usage. Davis, Bagozzi and Warshaw (1989) assert that TRA is a general model 
and thus cannot specify the beliefs that are operative for a particular behaviour. 
Furthermore, Mathieson (1991) and Davis, Bagozzi and Warshaw (1989) also claim that 
the effect of subjective norms is weak in predicting intention when a technology is 
primarily for personal use.  
 
Some researchers, such as Schepers and Wetzels (2007), have conducted meta-analyses 
of contingent TRA studies to conclude that TRA displays a high degree of accuracy in 
explaining a variety of human behaviours on the basis of the accumulative effects of 
one’s attitudes and subjective norms. However, other researchers warn that TRA is 
more effective in explaining current behaviour than future behaviour. Bagozizi (1990) 
and Davis and Bagozzi (1992) postulate different measurement scales to determine 
behavioural estimation (BE) and behavioural intention (BI), which are assumed to be 
varied in explaining current and future behaviours. The measurement of behavioural 
intention becomes the core construct of TAM to predict individuals’ decisions of 
technology adoption and their relationship with system usage. As mentioned earlier, one 
important aim in understanding technology adoption in organisations is to assess the 
acceptance of new information systems prior to their implementation. Hence, IT/IS 
researchers may have less interest in using TRA as a theoretical foundation to study the 
adoption and usage of new information systems.  
2.2.3 The Theory of Planned Behaviour (TPB) 
 
The Theory of Planned Behaviour (TPB) (Ajzen 1991) extends the framework of TRA 
by adding control beliefs to the model. In contrast with TRA, Ajzen and Madden (1986) 
claim that the premise of TPB is to account for situations in which individuals do not 
have volitional control. Three types of individual beliefs—attitudinal, normative and 
control beliefs—were formulated in their empirical model and assumed to be the major 
determinants affecting intention to perform a given behaviour (Figure 2.3).  
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Figure 2.3 Theory of Planned Behaviour (Source: Ajzen 1991) 
 
To apply both the attitudinal and the normative beliefs identified in TRA, individuals’ 
control beliefs were combined to form the construct of perceived behavioural control 
(PBC). According to Ajzen (1991; 1986), PBC refers to the beliefs in relation not only 
to the resources and opportunities required to perform a behaviour but also to the 
internal decision-making process that may impede or facilitate the performance of that 
behaviour. Therefore, PBC can be regarded as a surrogate of an individual’s overall 
control over their personal abilities and external resources when performing certain 
behaviours.  
 
Similar to the causal relationship identified in TRA, three types of individual beliefs are 
mediated by one’s behavioural intention to perform a particular behaviour. The only 
difference is that PBC is assumed to have a direct impact on BI and accommodates BI 
to influence subsequent behaviour. However, the recruitment of additional constructs 
(i.e. PBC) in TPB has also raised questions about the inconsistent results between the 
measurement of PBC (Ajzen 2002; Taylor & Todd 1995b) and the application of PBC 
to predict intention and actual behaviour (Bagozzi & Kimmel 1995; Mathieson 1991; 
Terry & O'Leary 1995).  
 
Terry and O’Leary (1995) found that PBC has a weak impact on behavioural intention. 
Bagozzi and Kimmel (1995) claim that PBC fails to predict either behavioural intention 
or behaviour. Instead of using PBC as a surrogate of control beliefs, Taylor and Todd 
(1995b) further defined the construct of PBC based on a composition of antecedent 
factors derived from self-efficacy (Bandura 1977) and facilitating conditions (Triandis 
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1980). Ajzen (2002) broke down the construct of PBC according to the measures of 
self-efficacy and controllability. As Ajzen (1991) claims, TPB is open to the inclusion 
of additional factors along with the current factors identified in the framework of TRA 
in order to increase the variances explained by a person’s behavioural intention (BI) or 
actual behaviour.  
2.2.4 Technology Acceptance Model (TAM) 
 
Following the same cognitive structure of TRA, the Technology Acceptance Model 
(TAM) has been incorporated into the area of IT/IS for over 20 years (Lee, Kozar & 
Larsen 2003).  
 
As illustrated in Figure 2.4 below, two psychological components—perceived 
usefulness (PU) and perceived ease of use (PEOU)—were characterised TAM as two 
major factors that influence the extent of individuals’ attitudes and intentions, and in 
turn affect an individual’s system usage within an organisational environment (Davis 
1989). In addition, PEOU is regarded as the antecedent factor of PU. Through the 
mediation of PU, PEOU is assumed to have a strong influence on one’s attitude and 
intention, and was subsequently verified in relation to IT usage in this model.  
  
Figure 2.4 Technology Acceptance Model (Source: Davis, Bagozzi & Warshaw 1989) 
 
As Davis (1989) argues, an individual’s intention to use IT is determined by one’s 
anticipated consequences of system usage rather than the effects of one’s attitude. 
Hence, the measurement of attitude was dropped at the stage of model extension in the 
revised framework of TAM as the effect of attitude was not stronger than the effect of 
usage intention (UI) in predicting actual behaviour. Therefore, PU and PEOU are 
assumed to be direct determinants of intention and through the mediation of intention 
influence one’s system usage (Davis 1993). Other factors based on social influences and 
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technology characteristics have been attributed as external variables that affect PU and 
PEOU in the contingency workings of TAM (Davis 1993; Venkatesh & Davis 2000).   
 
Perceived usefulness (PU) is defined as ‘the degree to which an individual believes that 
using a particular system would enhance his or her job performance’ (Davis 1993  p. 
477). The perceptions of system usefulness consist of different dimensions, such as 
productivity, efficiency, quality of work, and controllability when individuals evaluate 
the benefits (e.g. rewards) and outcomes (e.g. enhanced job performance) prior to the 
adoption of a new information system or after system implementation. In contrast to 
perceived usefulness, perceived ease of use (PEOU) is regarded as ‘the degree to which 
an individual believes that using a particular system would be free of physical and 
mental effort’ (Davis 1993  p. 477). The assessment of perceived ease of use includes 
various dimensions such as flexibility, efficiency and complexity, and pertains to the 
evaluation of the system interface on the basis of one’s learning experiences and the 
anticipated effort required by technological interactions.  
 
As noted by Davis (1993), the constructs of PU and PEOU have been verified as two 
distinctive constructs and PEOU is presumed to be an antecedent factor of PU in terms 
of their monological relationship. In a comparison between TAM and TPB, Mathieson 
(1991) claimed that TAM follows more of a general and internal process in modelling 
an individual’s intention than TPB. The two psychological beliefs, PU and PEOU, have 
also been validated as significant indicators that explain one’s intention and actual usage 
of information systems accordingly (Szajna 1996). Hence, researchers have found that 
individuals with high levels of intention also have a high tendency towards an initial 
adoption decision and subsequent system usage (Davis 1989, 1993). The original 
framework has also been consistently validated across different time spans (Venkatesh 
& Davis 2000), use contexts (Chau, P. 1996; Doll, Hendrickson & Deng 1998) and 
various information systems (Adams, Dennis A., Nelson, R. Ryan & Todd, Peter A. 
1992; Subramanian 1994; Szajna 1996). In general, previous researchers agree that 
TAM is more suitable for the explanation of IT adoption and usage than either TRA 
and/or TPB.  
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2.3 SEEKING EXPLANATIONS OF TECHNOLOGY ADOPTION 
 
To synthesise the constructs drawn from both TAM and IDT in order to provide a better 
explanation of technology adoption, Moore and Benbasat (1991) acknowledge that 
some constructs from IDT and TAM overlap in terms of theoretical justification. For 
example, the meaning of ‘relative advantages’ is similar to that of perceived usefulness 
(PU) in TAM, and ‘complexity’ is similar to ‘perceived ease of use’ (PEOU) in TAM, 
although they are different in terms of intuitive appeal. Moore and Benbasat (1991) 
assume that the constructs of relative advantage and complexity are more able to 
directly account for individuals’ needs in terms of incumbent technologies and new 
technology innovations than PU and PEOU.  
 
A study conducted by Torntzky and Klein (1982) found that only relative advantage, 
compatibility and complexity significantly influence individuals’ inclinations toward 
technology adoption. Moore and Benbasat (1996) synthesised the constructs from TRA 
and IDT and focused on assessing the influences of subjective norms, attitude, and the 
perceived technology characteristics of innovations as the determinants of technology 
adoption. Their results confirmed that relative advantage, ease of use and compatibility 
have a significant effect on technology adoption.  
 
However, Agarwal and Prasad (1997; 1998b) claim that individual perceptions of 
technology innovation characteristics only provide modest effects on the prediction of 
technology adoption. Lieven and Gina (2004) also found that the adoption and diffusion 
phases are heterogeneous across different technology innovations, which may cause the 
traditional patterns established by IDT to become less accurate in terms of prediction.  
 
The constructs within IDT are subject to researchers’ choices as the potential 
determinants of technology adoption. Empirical evidence shows that only a few 
constructs (e.g. relative advantage, complexity and compatibility) can significantly 
explain the relationship between technology users’ intentions and their system usage, 
sharing similar psychological traits with the constructs of usefulness and ease of use in 
TAM.  
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In order to test the explanatory power of different theories and models, a group of 
researchers, including Davis (1989), Mathieson (1991) and Taylor and Todd (1995b), 
conducted model comparisons based on the explanation of usage intention towards the 
adoption of different information systems. Comparing TRA, TPB and TAM, Davis 
(1989) argues that TAM explains more variance in one’s acceptance intention than 
TRA. Mathieson (1991) concludes that TAM is easy to apply but that TPB can provide 
more specific information for studying systems development than TAM. Lee and his 
colleagues (2003) assert that TAM is a simpler, easier to apply, and more powerful 
model for explaining  users’ technology acceptance compared to TPB, while Taylor and 
Todd (1995b) found their revised model (the Decomposed Theory of Planned 
Behaviour) to have greater explanatory power than TPB and TAM.  
 
The TAM and TPB models both adopted the monological constructs from TRA (Davis, 
Bagozzi & Warshaw 1989; Mathieson 1991; Taylor & Todd 1995b) to predict and 
explain an individual’s intention and subsequent behaviours. Taylor and Todd (1995b) 
suggest that future researchers should include more critical constructs to further explain 
the unexplained variances of human behaviours. Davis (1989) claims that TRA requires 
researchers to define behaviours through the measures of one’s beliefs and attitudes, and 
consider that TRA is more suitable for explaining current behaviour rather than 
estimating an individual’s goals and future behaviour.  
 
Sheppard, Hartwich and Warshaw (1988), Bagozzi (1990), and Davis and Bagozzi 
(1992) all claim that TRA research requires further elaboration in terms of the formation 
of beliefs and validation from the constructs of attitudinal and subjective norms. Yi et 
al. (2006) argue that the path of validation based on TRA constructs enables more 
complex explanation of technology acceptance behaviours than that of TAM. They also 
suggest that a synthesised framework from TAM, TPB and IDT could yield greater 
explanation of variance. This notion has also been supported by Riemenschneider, 
Harrison and Mykytyn (2003), who found that their revised model derived from TAM 
and TPB offers better explanatory power than TAM and TPB.  
 
In a comparison between IDT- and TRA-related models, two streams of research from 
different disciplines are of interest to the study of technology adoption. Researchers 
who apply IDT are more inclined to investigate user characteristics (e.g. adopters versus 
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non-adopters) and the role of innovation characteristics that influence individuals’ 
decisions to adopt a technology innovation (Agarwal & Prasad 1997; Brancheau & 
Wetherbe 1990; Moore & Benbasat 1996).  
 
Brancheau and Wetherbe (1990) find that individual characteristics and social 
influences significantly differentiate the phases of technology adoption in organisational 
contexts. Agarwal and Prasad (1997) consider that the research derived from the 
frameworks of TAM or TRA mostly emphasises the effects of perceptions and attitudes 
on the outcomes of IT usage, but the adapted frameworks of IDT may exert different 
outcomes from a comparison of alternative technology innovations. In subsequent 
studies, they further suggest that technology adoption is influenced and differentiated by 
an individual’s traits (e.g. innovativeness) (Agarwal & Prasad 1998b), social contexts 
(Agarwal & Prasad 1998a) and external supports (Agarwal & Prasad 1999).  
 
Based on the conclusions of model comparisons, the advantages of TAM have been 
attributed to its theoretical structure and causal validation, which is simple, highly 
predictive and theoretically sound (Davis, Bagozzi & Warshaw 1989; Hubona & 
Cheney 1994; Igbaria et al. 1997; Mathieson 1991; Taylor & Todd 1995b). Mathieson 
(1991) asserts that TAM sustains a more parsimonious and flexible structure for future 
applications than TRA. Lee, Kozar & Larsen (2003) attest to the superiority of TAM by 
comparing the number of constructs and amount of variance explained in the 
frameworks of TPB and TRA. In addition, Ajzen (2002) and Taylor and Todd (1995b) 
warn that future researchers should be cautious about the expansion of TPB as it may 
become too specific and thus hinder further validation. Therefore, despite the existence 
of alternative theories, TAM is the most suitable and powerful theory to explain 
technology adoption, particular in the field of IT/IS research.  
2.4 THE CRITICS AND EXPANSION OF TAM 
 
Although TAM may have merit over alternative models, it has also attracted numerous 
critics who prefer other models for continuously improving our understanding of IT/IS 
adoption and system usage. Many applications of TAM have been criticised for low 
variance in relation to the explanation of system use (Lee, Kozar & Larsen 2003; Legris, 
Ingham & Collerette 2003). Based on the conclusions of a meta-analysis of prior TAM 
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studies, Legris, Ingham and Collerette (2003) argue that TAM only explains 40% of 
system use, implying that more than half of the variance remains unexplained. Lee, 
Kozar and Larsen (2003) and Burton-Jones and Hubona (2006) attribute the cause of 
this low variance to the non-inclusion of external variables. Instead of replicating 
perceived usefulness and perceived ease of use in TAM, a number of researchers argue 
that critical factors have been largely omitted from the empirical studies (Chau, P. 1996; 
Legris, Ingham & Collerette 2003; Schepers & Wetzels 2007).  
 
Another major problem of TAM is that the original framework did not help to specify 
technology use in terms of user level (e.g. individual or organisation) (Venkatesh & 
Speier 2000), use context (e.g. mandatory or voluntary) (Brown et al. 2002; Venkatesh 
& Brown 2001; Venkatesh et al. 2003), technology type (i.e. four types of information 
systems) (Lee, Kozar & Larsen 2003), or user characteristics (e.g. age, gender, 
occupation) (Chau & Hu 2001; Morris & Venkatesh 2000; Venkatesh & Morris 2000).  
 
More critics can be found who argue that TAM is limited in its capacity to generalise 
the findings; for example, some research fails to recognise the complexity of technology 
and individual tasks (Goodhue 2007; Lee, Kozar & Larsen 2003), and some research 
fails to accurately assess the outcomes of technology adoption (DeLone & McLean 
1992; Lucas, Swanson & Zmud 2007). Criticism is also aimed at the absence of valid 
approaches chosen by researchers, such as the use of student samples (Lee, Kozar & 
Larsen 2003), bias from common method variance (Choudrie & Dwivedi 2005), the 
neglect of measuring longitudinal effects (Yousafzai, Shumaila Y., Foxall, Gordon R.  
& Pallister, John G. 2007), bias from comparable statistical interpretation (Chin & Todd 
1995), and choice of an invalid measure of system usage (Burton-Jones & Straub 2006).  
 
Kwon and Zmud (1987) note that it is critical for organisations to assess the benefits of 
system implementation during the stages of planning, design, adoption and assessment 
of organisational impact. In this regard, TAM provides a useful tool for organisations to 
assess the demand for and the value of system implementation (Davis 1989). Hence, the 
use of TAM raises some critical issues for empirical researchers to consider when 
seeking to explain technology adoption in different contexts (King & He 2006; Lee, 
Kozar & Larsen 2003; Venkatesh et al. 2003). Based on a chronological analysis, Lee, 
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Kozar and Larsen (2003) have illustrated that the progress of TAM occurs in four 
stages: introduction, validation, extension and elaboration.  
 
Seeking to undertake model validation, a number of researchers including Adam, 
Nelson and Todd (1992), Segars and Grover (1993), Hendrickson, Massey and Cronan 
(1993), Subramanian (1994), Szajna (1996), and Doll, Hendrickson and Deng (1998) 
replicated the framework of TAM in different contexts to demonstrate that it provides 
reliable measures (i.e. of perceived usefulness and perceived ease of use) and a high 
predictive validity for individual perceptions and usage intentions (Lee, Kozar & Larsen 
2003).  
 
Adam, Nelson and Todd (1992) replicated TAM in two different user groups and two 
information systems. In their research, both PU and PEOU are reliable and valid 
measures across different settings. Rather than using regression analysis, Segars and 
Grover (1993) also confirmed that PU and PEOU are two critical constructs based on a 
test of confirmatory factor analysis (CFA). Hendrickson, Massey and Cronan (1993) 
verified TAM by using the test-retest method for different samples, and found that both 
PU and PEOU are reliable measures. Instead of validating PU and PEOU, 
Subranmanian (1994) concluded that TAM constitutes a useful tool to predict the future 
usage of technology. On the proposition of predictive validity, Szajna (1994; 1996) not 
only confirmed the predictive validity of PU and PEOU, but also asserts that TAM can 
be a useful tool for evaluating the technology choices in organisations. Doll, 
Hendrickson and Deng (1998) also find that PU and PEOU are valid instruments for 
decision making in relation to the use of four information systems, namely work 
processing, spreadsheet, database and graphic applications. However, although both PU 
and PEOU have both been shown to be reliable measures, researchers such as Segars 
and Grover (1993) claim that there is no absolute measure which can be verified across 
varying technological and organisational contexts. They also suggest that it is necessary 
to revise the model in order to accurately explain the decisions around technology 
adoption.  
 
As Lee, Kozar and Larsen note, more research needs to be dedicated to developing 
empirical models by elaborating on the original TAM framework during the stage of 
model extension. Lee, Kozar and Larsen (2003) have summarised 21 external variables 
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from the prior literature on TAM which were assumed to affect the research constructs 
(i.e. PU, PEOU, intention and behaviour) and their causal relationships in a sequence 
(Figure 2.5). However, it is impossible for one study to take into account all of the 
variables and test their interrelationships. Hence, future research can be anticipated to 
extend this knowledge on the basis of the relevant contexts and specific technologies 
investigated.  
 
 
Figure 2.5 External variables in TAM literature (Source: Lee, Kozar& Larsen, 2003) 
 
Wixom and Todd (2005) propose three extensions by including: (1) factors from related 
models; (2) additional belief factors; and (3) external variables. King and He (2006) 
have observed the development of TAM to classify four categories of modification 
which incorporate: (1) prior factors of PU and PEOU; (2) factors suggested from other 
theories; (3) contextual factors (e.g. gender, culture and technology characteristics); and 
(4) consequent factors (e.g. subjective or objective usage).  
 
Based on these proposals, the extensions of the TAM framework are illustrated in 
Figure 2.6 below, and their approaches for these extensions can be summarised as:   
• To synthesise different theories and develop a new empirical model;  
• To incorporate more cognitive and affective constructs from other theories;   
• To expand the external variables of PU, PEOU, and intention; and 
• To evaluate the effects from moderators. 
 
Chapter 2 – Literature Review of Technology Adoption 
- 29 - 
 
Figure 2.6 The theoretical extension of TAM 
 
Although researchers have criticised and revealed the limitations of TAM as a model, 
most have recognised the utility of the two psychological components of TAM (PU and 
PEOU) and have included them in their empirical frameworks. However, a number of 
internal and external factors have also been suggested to affect technology adoption. 
The following section reviews some of the directions suggested on technology 
adoption.  
2.4.1 The development of synthesised frameworks 
 
Acknowledging the limitations of TAM for explaining the causal relationship between 
usage intention (UI) and actual usage, empirical researchers have attempted to develop 
new frameworks by combining the two psychological constructs from TAM with 
research constructs from other theories. The extensions include TAM2 (Venkatesh & 
Davis 1996), the Decomposed Theory of Planned Behaviour (D-TPB) (Taylor & Todd 
1995b), and the United Theory of Acceptance and Use of Technology (UTAUT) 
(Venkatesh et al. 2003). These theorists believe that combining different theories can 
improve the explanatory power of the model, and thus enable a better framework for 
understanding the phenomenon of technology adoption. 
 
Taylor and Todd (1995b) selected 11 theoretical constructs from both TAM and TPB to 
incorporate into their revised model and found moderate improvement in the 
explanation of IT usage. In their Decomposed Theory of Planned Behaviour (D-TPB), 
two psychological beliefs from TAM, PU and PEOU, along with compatibility, were 
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drawn as the antecedent factors of attitude. The construct of subjective norms was 
composed of an individual’s evaluation of peer and superior’s (e.g. manager) influences. 
Perceived behavioural control (PBC) was seen to be influenced by self-efficacy derived 
from Social Cognitive Theory (SCT) (Bandura 1986) and two facilitating conditions 
(resources and technology) were adapted from Triandis’s study (Triandis 1980).  
 
Venkatesh and Davis (2000) argue that their TAM2 model explores more critical factors 
and their effects on IT usage within various organisational contexts and thus 
successfully extends the original framework of TAM. Lee, Kozar and  Larsen (2003) 
consider that TAM2 incorporates external factors of PU derived from social influence 
(adapted from subjective norms) and cognitive constructs, such as job relevance, image, 
quality, and result demonstrability. Venkatesh (2000) has also expanded the external 
variables of PEOU by including control beliefs and self-efficacy derived from Social 
Cognitive Theory (Bandura 1977), and intrinsic motivation derived from motivation 
theory (Davis, Bagozzi & Warshaw 1992) into the framework. These empirical efforts 
at model extension were shown to increase the explanation of variance of an 
individual’s intention towards technology adoption (Lee, Kozar & Larsen 2003).  
 
Furthermore, Venkatesh et al. (2003), through the Unified Theory of Acceptance and 
Use of Technology (UTAUT), compared eight prior technology adoption theories: the 
Theory of Reasoned Action (TRA), the Technology Acceptance Model (TAM), the 
Motivational Model (MM), the Theory of Planned Behaviour (TPB), the Decomposed 
Theory of Planned Behaviour (D-TPB), the Model of PC Utilisations (MPCU), 
Innovation Diffusion Theory (IDT), and Social Cognitive Theory (SCT) (Table 2.3). 
They argue that the existing theoretical constructs do not provide an integrated 
framework to take account of the intrinsic and extrinsic effects within technology use. 
Furthermore, these effects have not been validated under different use contexts or with 
different user groups. Hence, their empirical constructs were synthesised from the 
research constructs drawn from the different studies. Five constructs were generated 
based on the empirical constructs and prior theories used in the literature (Table 2.3). 
They also defined the effects of individual characteristics as determinants of technology 
adoption. Hence, four additional factors—age, gender, experience and voluntariness of 
use—are regarded as moderators that indirectly influence individuals’ perceptions and 
technology usage in varying contexts.  
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Table 2.3 The research constructs in UTAUT (Source: Venkatesh et al., 2003) 
New constructs Empirical constructs Original theory 
Performance 
expectancy 
Perceived usefulness, extrinsic motivation, 
job fit, relative advantage, and  
outcome expectations 
TAM, IDT and 
MPCU 
Effort expectancy 
Perceived ease of use, complexity, and 
ease of use 
TAM, IDT, and 
MPCU 
Social influence Subjective norm, social factors, and image TRA, MPCU, 
and IDT 
Facilitating 
conditions 
Perceived behavioural control, facilitating 
conditions, and compatibility 
TPB, D-TPB, 
MPCU, and IDT 
Note: TAM (Technology Acceptance Model); IDT (Innovation Diffusion Theory);  
MPCU (Model of PC Utilisation) 
  
After combining the effects of intrinsic, extrinsic and moderating variables, the model 
of UTAUT was found to explain approximately 70% of the variance of individual’s 
usage intention (Venkatesh et al. 2003). However, despite the increase in explanatory 
power, some researchers have warned that such elaborated frameworks can become too 
complicated and too specific for further validation. The decision to incorporate more 
constructs into the process of model development also makes it difficult to sustain a 
simple structure for future application and interpretation (Lee, Kozar & Larsen 2003; 
Taylor & Todd 1995b). In addition, researchers such as Benbasat and Barki (2007) 
claim that the research constructs adapted from different theories overlap in their 
theoretical orientation and interpretation which may cause confusion for future 
researchers in seeking a holistic understanding of technology adoption. Hence, Benbasat 
and Barki (2007) suggest that it is advisable to develop an empirical framework by 
redefining the influences of IT usage in relation to the specific research context. while at 
the same time enriching the body of theory by validating the constructs used in prior 
research.   
2.4.2 The effects of intrinsic and extrinsic factors 
 
One advantage of TAM is its flexibility in being able to identify the critical factors that 
affect individuals’ attitudes and intentions toward the acceptance and usage of an 
information technology/system. This monological relationship derived from an 
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individual’s cognitive beliefs in relation to their technology acceptance behaviour has 
been criticised for being overly simple  and unidimensional (Chau, P. 1996; Lee, Kozar 
& Larsen 2003). While some critics have continued to assert that TAM cannot fully 
explain the variance between one’s intention and one’s system usage, other researchers 
have found it necessary to incorporate more factors from a broader context to obtain 
more consistent results and more accurate predictions of technology acceptance (Chau, 
P. 1996; Lee, Kozar & Larsen 2003; Legris, Ingham & Collerette 2003).  
 
In order to enrich the knowledge base on PU and PEOU, some researchers have been 
interested in uncovering the effects of PU and PEOU from the perspective of 
Expectancy Theory (Vroom 1964) and have reinforced the existing framework of TAM 
(Karahanna & Straub 1999). However, both PU and PEOU have been focused on in 
terms of their instrumental use, which may engender limitations, particularly in 
explaining individuals’ decisions based on different psychological dimensions. Hence, 
TAM researchers have also sought more empirical support from the motivational 
constructs ‘intrinsic motivation’ and ‘extrinsic motivation’ (Davis, Bagozzi & Warshaw 
1992).  
 
Davis, Bagozzi and Warshaw (1992  p. 1113) have examined the early ideas of 
motivation theorists, such as Deci and Ryan (1985) and Calder and Staw (1975), and 
have defined extrinsic motivation as ‘the performance of an activity because it is 
perceived to be instrumental in achieving valued outcomes that are distinct from the 
activity itself’. Perceived usefulness has been described as the construct that captures 
the individual’s expected outcomes from technology usage, such as getting both 
tangible (monetary) and intangible (anticipated) rewards. Hence, perceived usefulness 
can be assumed to derive from an individual’s extrinsic motivation.  
 
In contrast to extrinsic motivation, Davis, Bagozzi and Warshaw (1992  p. 1113) define 
intrinsic motivation as ‘the performance of an activity for no apparent reinforcement 
other than the process of performing the activity per se’. Therefore, an individual’s 
intrinsic motivation could also be triggered by the process of technology interactions. 
Based on this assumption, Karahanna and Straub (1999) view the psychological origins 
of PU and PEU as grounded in an individual’s motivation. Venkatesh (1999; 1996) 
reiterates the antecedent factors of PEOU in terms of intrinsic motivation. Perceived 
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enjoyment is another construct that has its origins in intrinsic motivation. Both 
perceived usefulness and perceived enjoyment are regarded as direct determinants of 
technology adoption amongst some TAM researchers (Davis, Bagozzi & Warshaw 
1992; Igbaria 1994; Teo, T. S. H., Lim, V. & Lai, R. 1999; van der Heijden 2004).   
 
While new technologies and services are becoming increasingly complex and 
interrelated with personal use, whether TAM or other related models can explain the 
various usage patterns and future interest in technologies is yet to be seen. As claimed 
by Yousafzai et al. (2007), TAM retains a solid theoretical foundation and high 
predictive validity; however, it remains critical to specify the factors that can offer a 
deeper understanding of technology interaction and human behaviour beyond the 
explanation of TAM. Hence, as noted by Huff and Munro (1985), the determinants 
which influence individuals to assess and adopt a new information technology could be 
observed as either intrinsic or extrinsic factors. Intrinsic factors can also be conceived in 
terms of the beliefs related to one’s ability, experiences and motivations (Thompson, 
Higgins & Howell 1994). Extrinsic factors can be understood as drawn from 
interactions with the social environment, or by assessing the characteristics of external 
contexts, such as technology characteristics or organisational support (Igbaria, 
Guimaraes & Davis 1995).  
 
With the aim of identifying individual characteristics and technology use, some 
researchers refer to the individual traits that might lead to the decision to accept or reject  
a new information technology from amongst a group of potential adopters and existing 
users, such as personal innovativeness (Agarwal & Karahanna 2000), computer anxiety 
(Gopal et al. 1997) or attitude towards computer use (Chau 2001). Other constructs, 
such as computer self-efficacy (Venkatesh & Speier 2000), computer playfulness 
(Webster & Martocchio 1992) and user involvement (Jackson, Chow & Leitch 1997) 
are added to explore various individual beliefs derived from other psychological 
theories to compare their effects with the existing determinants of technology adoption, 
such as PU and PEOU.   
 
In contrast to the intrinsic effects of psychological beliefs, normative belief is another 
critical indicator which is mostly influenced by other people or by the individual’s 
involvement with a social environment (Ajzen & Fishbein 1980). In prior studies, 
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subjective norms and social influence were characterised as interchangeable in seeking 
to understand technology acceptance within social contexts (Venkatesh & Davis 2000; 
Venkatesh & Morris 2000; Venkatesh & Speier 2000). Organisational support is 
another form of social context that is mostly perceived within an organisational setting. 
Igbaria (1994) shows that organisational support is a source of social influences that 
determines the acceptance of micro-computer usage. Different from the perceptions of 
social cognition, critical mass and network externality are identified as two factors 
derived from the communication disciplines (see Marcus (1987); and Shapiro & Varian 
(1999)). Both factors are attributed to social influences that facilitate the individual 
adoption of communication-related technologies, such as groupware (Chen & Lou 
2002; Lou, Luo & Strong 2000), e-elaboration application (Dasgupta, Granger & 
McGarry 2002), push to talk (PTT) (Dickinger, Arami & Meyer 2008), instant 
messaging (Strader & Hendrickson 1999) and mobile gaming services (Kleijnen, de 
Ruyter & Wetzels 2003).  
 
Other external variables identified in the TAM studies are associated with the 
individual’s resources and knowledge that may either facilitate or inhibit one’s intention 
towards technology acceptance. These include self-efficacy, facilitating conditions, and 
compatibility. The construct of self-efficacy is rooted in Social Cognitive Theory as 
outlined by by Bandura (1977) and had a huge impact on the development of the Theory 
of Planned Behaviour (Ajzen 1991, 2002). Bandura (1982  p. 122) defined perceived 
self-efficacy as ‘the judgement of how well one can execute courses of action required 
to deal with prospective situations’. Ajzen (1991), on the other hand, defined perceived 
self-efficacy as parallel to perceived behavioural control (PBC) such that both are 
associated with one’s perception of the easiness of or required resources for performing 
a behaviour. Taylor and Todd (1995b) thus composed self-efficacy as one of the 
antecedent factors of PBC which directly influences people’s IT usage. A number of 
researchers, such as Compeau and Higgins (1995), Igbaria and Iivari (1995), and 
Marakas, Yi and Johnson (1998), have applied the development and application of 
computer self-efficacy to the understanding of IT usage.  
 
Seeking to understand computer adoption in the home, Brown and Venkatesh (2003) 
attributed the perceptions of technology changes, cost, ease of use, and computer 
knowledge as potential barriers to PC adoption. Hence, according to the assumptions of 
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the Theory of Planned Behaviour, if a person has the required ability, opportunity and 
resources, he or she can be assumed to perform the behaviour under control.  
 
Another control construct—facilitating conditions—is derived from Triandis’s 
framework and is also associated with the barriers that may inhibit the formation of 
intention and IT usage (Taylor & Todd 1995b). According to Triandis (1980), the 
construct of facilitating conditions refers to the objective factors in the environment 
which either facilitate (e.g. make something easier to use) or inhibit (e.g. geographical 
constraints) a person from undertaking an act. Taylor and Todd (1995b) have further 
decomposed the construct of facilitating conditions into the perceptions of technology-
related and resource-related conditions. Venkatesh et al. (2003) consider the perceptions 
of facilitating conditions as comparable to the perceptions of utilitarian, hedonic and 
social outcomes in determining one’s usage intention and system usage.  
 
Several researchers acknowledge the limitations of relying on psychological factors to 
fully explain an individual’s intention and subsequent behaviour. Hence, they assert that 
a focus on moderating factors would reinforce our knowledge of technology acceptance 
by providing further, more detailed explanation of usage intention and actual usage. 
These moderating factors can be assumed to be found amongst an individual’s use 
contexts, tasks, technology type, and culture.  
 
Using a summary developed from empirical TAM research, Sun and Zhang (2005) 
identify 10 moderating factors of technology acceptance from three streams, namely 
individual, technology, and organisation. The factors under each category are illustrated 
in Table 2.4 below.  
 
Table 2.4 Moderators of TAM (Source: Sun & Zhang, 2006) 
Individual factors Technology factors Organisation factors 
Intellectual  capability, 
culture background, age, 
gender, and experience 
Individual/group, purpose, 
and complexity 
Voluntariness and 
task/profession 
 
Other researchers also acknowledge the effect of moderators on technology acceptance. 
Schepers and Wetzels (2007) refer to the construct of social norms from the Theory of 
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Reasoned Action and define this as a moderator of the acceptance and usage of IT. 
Researchers from the marketing field have recognised and applied individual traits (e.g. 
individual innovativeness and anxiety) and situational factors (e.g. perceived crowded 
shopping environment) as moderating factors of adopting self-service technologies 
(Dabholkar & Bagozzi 2002). Fang et al. (2006), on the other hand, pinpoint the factors 
of task type as moderators that affect the likelihood of technology adoption. They 
propose general, transactional and gaming tasks as three moderators that influence 
different perceptions (e.g. PU, PEOU, perceived playfulness and perceived security) and 
intentions toward wireless technology acceptance. Sun and Zhang (2005) conclude that 
the specification of moderator effects not only increases the explanatory power of a 
model, but also contributes to the explanation of inconsistent results in prior TAM 
studies. However, the factors proposed have not been validated in their study.  
 
Although the original framework of TAM provides valuable contributions to the 
research community, future research efforts are anticipated to resolve the issue of low 
explanatory power and to further explicate the implications of technology acceptance, 
such as individual performance and system usage. A group of researchers have 
instigated a new movement of post-adoption research to seek insights about the 
accumulated effects and patterns after the phase of technology adoption (Gatignon & 
Robertson 1985; Shih & Venkatesh 2004).  
 
As new technologies and individual utilisations continue to evolve, whether TAM 
remains capable of explaining the patterns of future technology adoption is not yet clear. 
Moreover, some criticisms and problems inherent to the application of TAM remain 
unresolved. Therefore, it is necessary to provide updated information based on the 
current developments in technology adoption.  
 
In seeking greater explanatory power from model development, researchers have 
suggested that future researchers should incorporate more critical factors in their models 
(Legris, Ingham & Collerette 2003; Schepers & Wetzels 2007) and specify the contexts 
of technology adoption from different perspectives, such as use context (Venkatesh & 
Brown 2001), individual profession (Chau & Hu 2001; Hu et al. 1999) and system 
usage (Burton-Jones & Straub 2006). However, it is impossible for one study to test all 
the relationships between variables accumulated in prior research because technology, 
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user, and social environments vary and evolve across different time spans and locations. 
Therefore, it is necessary to specify the research setting based on the use contexts, 
individual differences, and user behaviours.  
 
Researchers have urged for a shift from the study of general decisions of technology 
acceptance to specify the different technology uses within a specific situation, such as in 
a mandatory or a voluntary environment (Brown et al. 2002; Harwick & Barki 1994; 
Venkatesh & Davis 2000; Venkatesh et al. 2003). TAM was initially designed to 
explain the determinants of technology acceptance and system usage within the 
organisational environment (Davis 1989). For work purposes, or using technology as 
part of organisational processes, system use is assumed to be undertaken within a 
mandatory context and needs to be distinguished from technology use within a 
voluntary context (Venkatesh 1999; Venkatesh et al. 2003). Hence, Venkatesh et al. 
(2003) assert that TAM researchers need to specify the effects of technology adoption 
and system usage in different contexts.  
 
For technology usage within organisational settings, Goodhue and Thompson (1995) 
first proposed the construct of task-technology fit which assumes to influence an 
individual’s technology utilisations. In contrast, Zigurus and Buckland (1998) adapted 
this concept to find that the construct can be used to explicate system utilisation at a 
group level. In contrast to the construct of task-technology fit, Thompson, Higgins and 
Howell (1994) used job fit with PC use as one determinant of PC utilisation. Dishaw 
and Strong (1999) synthesised the measures of task-technology fit with the constructs of 
TAM as the determinants of technology acceptance. Venkatesh et al. (2003) articulate 
the construct of job fit as compatible with perceived usefulness and extrinsic motivation 
which together compose their new construct of performance expectancy.  
 
To frame TAM in a professional context, Chau and Hu (2002) applied TAM in the 
context of health professionals to consider how an individual’s work requirements and 
use contexts may influence one’s decision to use a particular information system, which 
differs from the investigation of general technology users in prior TAM studies. 
Therefore, beyond the organisational context previously explored through TAM, it can 
be argued that the determinants of technology acceptance should be further specified in 
relation to the acceptance of general information systems or in professional contexts.  
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Empirical researchers have long acknowledged the effect of individual differences on an 
individual’s attitude and involvement toward IT adoption in organisations (Zmud 1979). 
Zmud (1979) posits that identification of cognitive behaviour, personality, demographic 
and situational factors may help to assess the levels of IT usage, satisfaction and 
individual performance. A number of researchers also acknowledge the effect of 
knowledge and experience with technologies on individuals’ capabilities toward and 
evaluation of technology usage (Fagan, Neill & Wooldridge 2003; Igbaria, Guimaraes 
& Davis 1995; Schwarz et al. 2004; Thompson, Higgins & Howell 1994; Wiedenbeck 
& Davis 1997).  
 
Igbaria, Guimaraes and Davis (1995) find that user training and experience with 
computer are both significant antecedent factors of PU and PEOU that determine 
computer usage. Individuals’ experiences and knowledge are assumed to be 
accumulated through training, support, education, working years, and similar 
experiences which may also differentiate individuals’ evaluations of technology 
adoption (Agarwal & Prasad 1999).  
 
Culture is another construct that broadly refers to, and determines, the elements of 
individual perceptions and technology acceptance behaviours in different geographic 
areas. Triandis (1980) claims that the interaction between culture and human behaviour 
is complex, and is not only associated with the effects of culture on psychological 
variables but is also connected with demographic factors, such as age, gender, location, 
and religion. Straub (1994) and Straub, Keil and Brenner (1997) have revealed that 
technology users with different cultural backgrounds differ in terms of their technology 
preferences and usage intentions.   
 
Demographic factors such as age, gender, education and occupation are proposed to 
cause different individual perceptions in relation to the intention towards technology 
adoption and system usage (Venkatesh et al. 2003; Venkatesh & Morris 2000). Other 
demographic factors, such as education and occupation, are also included to segment the 
individual groups. These are often used to describe how technology adopters are more 
highly educated or have a higher socioeconomic status than non-adopters in relation to 
personal computer and Internet adoption (Dickerson & Gentry 1983; Weiser 2000).  
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Another stream of individual factors is based in the personalities of technology users 
and includes the individual traits that determine adoption of a new technology. Derived 
from the marketing literature, some diffusion researchers consider ‘personal 
innovativeness’ to be a critical factor that differentiates the adoption phases of 
technology innovation. This factor is also used to describe the different individual 
characteristics of adopters and non-adopters (Foxall 1988; Hirschman 1980; Midgley & 
Dowling 1978; Oslund 1974; Ridgway & Price 1994). Some IT researchers, such as 
Agarwal and Prasad (2000; 1997), Lin (2004), Lu, Yao and Yu (2005) and Thompson, 
Compeau and Higgins (2006), have also adapted the construct of perceived individual 
innovativeness to explain the effect of individual traits which is distinctive from other 
individual perceptions and motivations (e.g. PU and PEOU) in determining the 
consequences of technology adoption.  
 
Beyond the findings outlined in the above discussion, IT researchers also acknowledge 
the importance of continuing to explore how TAM might be revised or expanded to 
better assess the consequences of technology adoption.  
2.4.3 Focus on the continued use of IT 
 
In addition to understanding individual adoption decisions, the outcome of technology 
(or system) usage is regarded as pivotal to the success of IT implementation (DeLone & 
McLean 1992). However, several researchers argue that the monological relationship 
between an individual’s intention and system usage does not provide sufficient evidence 
to specify the technology impact in the context of different user, task, technology 
characteristics and use contexts (Benbasat & Zmud 1999; Goodhue & Thompson 1995; 
Lucas & Baroudi 1994).  
 
To fill this gap in understanding of the relationship between individuals’ intentions and 
their continued use of IT, a number of researchers recognise the necessity to initiate 
post-adoption research which is commenced beyond the stage of technology adoption 
(Parthasarathy & Bhattacherjee 1998; Thong, Hong & Tam 2006; Yousafzai, Shumaila 
Y., Foxall, Gordon R. & Pallister, John G. 2007). They argue that the framework of 
TAM is subject to the consequences of system usage after the initial technology 
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acceptance rather than reflecting how people use these information systems. Hence, 
some researchers have turned to Expectancy Confirmation Theory (ECT) as the 
theoretical foundation to specify post-adoption behaviour (Chea & Luo 2008; 
Parthasarathy & Bhattacherjee 1998; Thong, Hong & Tam 2006).  
 
In addition, instead of relying on PU and PEOU as determinants of continued use of IT, 
Bhattacherjee (2001) postulates that the relationship between an individual’s 
expectation (e.g. performance and system quality) and satisfaction is shown to influence 
the continued use of information systems. Saeed and Abdinnour (2008) argue that 
system integration and information quality are two antecedent factors of PU and 
through PU verify the system usage. They also explicate the consequences of system 
usage in terms of the measures of extended usage and exploratory usage. Bajaj and 
Nidumolu (1998) consider the possibility that system usage may reverse its effects and 
influence individuals’ perceptions in a looped system of interaction. Kim and Malhotra 
(2005) claim that continued IS use is an ongoing process between past technology usage 
and future technology acceptance. However, the salient development of post-adoption 
research has not been extended to explain the extent of use within the context of 
technology convergence. 
 
At the stage of post-adoption research, some researchers recognise that the determinants 
that influence continued IT usage should be further justified beyond the decisions of 
technology acceptance. Igbaria (1994) has identified the factors that directly influence 
the usage of microcomputers which bypass the effect of intention. Gefen (2003) found 
that habitual usage with the same IT explains most of the variance of IT acceptance 
compared to intentions among experienced technology users. Hence, this implies that 
future researchers should expand research into the consequences of IT adoption rather 
than limiting their scope to TAM constructs or revised frameworks.  
2.4.4 Summary  
 
Empirical research on technology adoption has been developed out of theories from 
social psychology and sociology such as the Theory of Reasoned Action (TRA), the 
Theory of Planned Behaviour (TPB), and Innovation Diffusion Theory (IDT). Derived 
from TRA, the Technology Acceptance Model (TAM) is the most popular theory used 
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to understand IT acceptance and system usage amongst the alternative frameworks. 
Although the explanatory power of TAM has at times been criticised, the value of the 
two constructs of TAM— perceived usefulness (PU) and perceived ease of use 
(PEOU)— has been well recognised in the field. As a result, most adoption studies 
include these two constructs, PU and PEOU, either directly or in their variant forms, 
within their frameworks. For example, Moor and Benbasat (1996) synthesised IDT and 
TRA and view relative advantage and complexity in IDT as constructs similar to PU 
and PEOU in TAM. In the United Theory of Acceptance and Use Technology 
(UTAUT), Venkatesh et al. (2003) attribute PU as a component of performance 
expectancy and PEOU as a component of effort expectancy in their model.  
 
To obtain a better explanation of IT usage from different perspectives (e.g. contexts, 
motivations and technologies), researchers have formulated their research to replicate, 
synthesise and extend the original constructs and framework of TAM. However, despite 
such efforts, TAM has been criticised for omitting the key constructs that explain the 
relationship between user intention and system usage (Legris, Ingham & Collerette 
2003). In addition, there seems to be no one-size-fits-all theory of technology adoption. 
Many researchers find that the expansion and specification of more research constructs 
in the model effectively improves the explanatory power of TAM. Hence, some 
researchers such as Venkatesh et al. (2003) have also noted that empirical frameworks 
should be developed based on well accepted constructs which are relevant to describing 
the settings of the underlying technology usage, such as the exploration of constructs 
within varied technology, user, task, and social contexts.  
 
Meanwhile, as posited in Chapter 1, mobile devices and service delivery inevitably 
evolve to convergence, as the boundaries between different technologies and services 
adoption become increasingly blurred and interconnected. As part of this convergence 
phenomenon, the utility mobile phone not only affords social communication, but is 
also embedded with computing, entertainment and transactional functions. However, it 
is still unclear whether the salient constructs and frameworks of technology adoption 
can be used to explain the use of mobile phones as a convergent technology. 
Furthermore, it is critical to specify the diverse utilisations of advanced mobile phones 
and services after the initial technology adoption.  
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2.5 EMPIRICAL STUDIES OF MOBILE PHONE ADOPTION 
 
Due to the convergence of mobile technology and wireless network infrastructure, the 
mobile phone has far exceeded its original design as a communication tool and emerged 
with more features which are used in information or entertainment systems. The original 
utility of the mobile phone was designed to facilitate the process of social 
communication (Short, Williams & Christie 1976). Researchers from social informatics 
argue that the varying uses of mobile phones are socially constructed by users 
interacting with other people and connected to social networks (Cambell & Russo 2003; 
Geser 2004; Palen 2002). It is presumed that the mobile phone provides great value in 
allowing individuals to effectively manage their work and social life (Palen & Salzman 
2002) and juggle their communication needs across time and space (Geser 2004; Perry 
et al. 2001). However, the implications with regard to the social value of mobile 
telephony may be limited in accounting for the use of mobile phones for other purposes.   
 
Some researchers consider that the utilities drawn from mobility and wireless 
accessibility are the main drivers that influence people to use mobile phones for 
advanced services (Anckar & D'Incau 2002; Sabat 2002), and less attention has been 
paid to an understanding of the extent of usage and the benefits that people expect from 
such usage.  
 
On the other hand, new technology utilisation and challenges are emerging from the 
provision of advanced mobile devices (e.g. WAP phones) and the array of data services 
(e.g. mobile Internet and M-commerce). Due to the convergence among IT, 
telecommunication, and consumer electronics industries, different business providers 
are competing or collaborating with each other in offering similar products/services to 
their users (Stieglitz 2003).  
 
To understand these new utilisations and service usage of a mobile device, researchers 
have again referred to the TAM to explain the adoption of mobile technologies and 
services. A number of researchers have attempted to explain the adoption of advanced 
mobile devices and services by grounding them within the TAM framework (Table 2.5).  
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Table 2.5 Prior studies related to the adoption of mobile technology and services 
Author Theoretical Ground Technology 
Kwon & Chidambaram (2000) TAM Cellular phone 
Teo & Pok (2003) DTPB WAP phones 
Hung, Ku & Chang (2003) TAM and TPB WAP service 
Ciganek & Ramamurthy (2003) TAM and IDT Mobile computing device 
Pagani (2004) TAM 3G multimedia services 
Brunner & Kumar (2005) TAM Handheld Internet device 
Pedersen (2005) TAM and TPB Mobile Internet services 
Lu, Yao & Yu (2005) TAM and TPB Wireless Internet services 
Carlsson et al. (2006) UTAUT Mobile devices/services 
Fang et al. (2006) TAM Wireless tasks on mobile phone 
Liao, Tsou & Huang (2007) TAM 3G services 
Shin (2007) TAM Wireless broadband 
Chen (2008) 
Chen, Yen and Chen (2009) TAM and IDT 
Mobile payment 
Smartphone 
 
To expand our knowledge of technology adoption in the context of mobile phones, 
Kwon and Chidambaram (2000) argue that extrinsic (i.e. usefulness) and intrinsic 
motivation (i.e. enjoyment and fun), and social pressure are the determinants of mobile 
phone usage. Their findings confirm that users’ perceptions and motivations 
significantly influence the extent of mobile phone usage, such as the length of talk time 
or the number of personal calls. The authors define the construct of apprehensiveness by 
referring to the perception of anxiety about mobile technology and use this as an 
antecedent factor that may influence users’ motivations. Their findings show that 
perceived ease of use (PEOU) significantly influences both extrinsic and intrinsic 
motivations and that perceived apprehensiveness is found to have a negative impact on 
intrinsic motivations.  
 
Teo and Pok (2003) adapted constructs from TPB, TAM and IDT to study individual 
adoption of WAP-enabled mobile phones. They found that relative advantage, risk, 
image, and reference groups (e.g. friends and family members) are significant factors 
that influence people’s adoption intentions. Rather than relying on PU and PEOU as 
two direct indicators that determine an individual’s usage intention to adopt mobile 
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computing devices for B2B transactions, Ciganek and Ramamurthy (2003) propose that 
the indirect effects from social context be considered. On this account, the social 
context consists of eight factors: autonomy, cohesion, trust, pressure, support, 
recognition, fairness, and innovation, which are assumed to moderate company 
employees’ perceptions toward technology adoption. Hung, Ku and Chang (2003) assert 
that factors such as personal innovativeness, service costs, connection speed and user 
satisfaction, along with PU and PEOU, influence users’ attitudes toward usage of WAP 
services. Pagani (2004) demonstrates different evaluations of a list of individual 
perceptions, including perceived innovation, interest, usefulness, ease of use, speed of 
use and price, in the adoption of 3G multimedia services. Bruner and Kumar (2005) 
propose that consumer visual orientation and types of Internet device are two external 
variables that influence PEOU and perceived fun which in turn affect attitude and 
intention towards the acceptance of handheld Internet devices. Lu, Yao and Yu (2005) 
show that social influences (e.g. subjective norms and image) and personal 
innovativeness are two significant antecedent factors of PU and PEOU which, through 
PU and PEOU, influence users’ intentions to adopt wireless Internet mobile 
technologies.  
 
In a study of 3G adoption in Taiwan, Liao, Tsou and Huang (2007) show that users’ 
attitudes toward adopting 3G services is a more powerful indicator than PU and 
perceived enjoyment. Nysveen, Pedersen and Thorbjornsen (2005b), on the other hand, 
find that perceived enjoyment, perceived usefulness and attitude towards use 
significantly influence users’ intentions to use different categories of mobile services, 
such as text messaging, contact, online payments and gaming. Wang, Lin and Luarn 
(2006) have synthesised the constructs derived from TAM and TPB to predict users’ 
intentions to adopt mobile services, but excluded social norms from their model. They 
identified that self-efficacy and perceived financial resources have direct effects on 
PEOU, and that perceived credibility has a direct link to PU when users consider using 
mobile services. Wakefield and Whitten (2006) utilise a segmentation of utilitarian and 
hedonic values to observe the differences among psychometrical variables, such as 
usefulness, enjoyment and usage intention. Their research determined that significant 
variance of technology adoption is determined by users’ perceptions of using a mobile 
device for functional or hedonic purposes. Shin (2007) refers to intrinsic and extrinsic 
motivation in TAM to further elaborate a research model by including perceived 
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availability and perceived quality as direct factors influencing both PU and perceived 
enjoyment and as indirect factors affecting attitude. They conclude that both perceived 
availability and perceived quality are significant.  
 
Among salient new mobile technologies and services, these above studies assume that 
new mobile technologies and services provide unique value by offering new technology 
features and service delivery to mobile phone users. In relation to this combination of 
device capacity and Internet access, some researchers focus on the benefits of adopting 
mobile Internet services (Chae & Kim 2003; Kim, Chan & Gupta 2007; Pedersen 2005; 
Pedersen & Ling 2002; Shin 2007).  
 
Distinguishing between the adoption of electronic commerce from the use of the 
Internet, a group of researchers have attempted to explain the adoption of mobile 
commerce through the use of mobile phones (Bigne, Ruiz & Sanz 2007; Khalifa & 
Sammi 2002; Lee 2005; Lee & Jun 2005; Vrechopoulos et al. 2003; Wu & Wang 2005). 
In contrast, some studies emphasise the adoption of a specific consumer device or 
certain type of mobile service, such as a WAP phone (Teo & Pok 2003) or a handheld 
mobile device (Brunner & Kumar 2005; Sarker & Wells 2003), or the adoption of a 
general mobile application such as mobile banking (Luarn & Lin 2005), mobile services 
(Pedersen & Ling 2002), mobile commerce (Wu & Wang 2005), mobile payment 
(2008), and mobile teciketing (Mallat et al. 2009). These studies contribute to a large 
volume of research in relation to the acceptance of new mobile technologies and 
services. However, although these studies focus on understanding why people embrace 
these new technologies, less effort has been devoted to revealing how individuals use 
these technologies after initial adoption.  
 
In contrast to traditional research into information systems adoption, Krogstie et al. 
(2004) claim that the adoption of mobile information systems can be observed as a 
result of user orientation, perceived personalisation, and perceived technological 
dynamics. To test advanced mobile service adoption, several researchers have 
conducted group comparisons based on mobile users in different adoption phases and 
found that the usage patterns of basic and advanced user groups are heterogeneous as 
their experiences and perceptions toward advanced mobile devices and services are 
varied (Constantiou, Damsgaard & Knutsen 2006; Mort & Drennan 2005). Other 
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studies also show that the usage patterns in relation to advanced mobile services such as 
WAP also vary with other technology user groups, such as Internet users (Teo & Pok 
2003), differ between adopters and non-adopters (Kim, Lee & Kim 2008), and vary 
amongst adopters in different countries (Kim et al. 2004; Vrechopoulos et al. 2003).  
 
However, as new technologies and services continue to evolve, the functions of 
technology acceptance frameworks become more limited in their capacity to account for 
the adoption and use of future technologies, and may thus require further review. The 
findings from studies of the adoption of various mobile devices and services overly 
emphasise the users’ interest and expectations of the technology characteristics of new 
mobile devices and services, rather than identifying the underlying uses beyond the 
initial technology adoption decision.  
 
From the technological perspective, researchers may regard the adoption of mobile 
Internet, mobile data services (MDS), and mobile commerce as distinct technologies. 
Such technologies and services are also assumed to be novel and different for 
technology users. Little attention has been paid within the research to comparing these 
with the use of antecedent technologies, such as the Internet or e-commerce 
(Balasubramanian, Peterson & Jarvenpaa 2003; Chae & Kim 2003).  
 
As a result of convergence, the boundaries between different technology adoptions (e.g. 
mobile Internet, 3G phones, mobile data services or mobile commerce) are no longer 
explicitly defined and these technologies are sometimes used interchangeably when it 
comes to the use of mobile phones. Little research has been undertaken that focuses on 
specifying how individuals use convergent technologies and services on mobile phones.  
 
When using technology at home, users are aware of the costs of purchasing the 
hardware facility and of the cost of services, which may constrain their adoption 
decisions and usage respectively (Venkatesh & Brown 2001). Hence, instead of using 
instrumental values (e.g. PU and PEOU) as major determinants of people’s usage 
intention, some researchers regard perceived value as a broader construct which is more 
effective in explaining people’s intention towards using advanced mobile services (Kim, 
Lee & Kim 2008; Sweeney & Soutar 2001; Turel, Serenko & Bontis 2007).  
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Sweeney and Soutar (2001) found that research into the measures of perceived value 
identified quality, emotional, price and social values as the four dimensions that affect 
service consumption. Turel, Serenko and Bontis (2007) use the concept of perceived 
value by breaking it down into performance/quality, emotional, value-for-money and 
social values and used these as determinants for the use of short messaging service 
(SMS). Kim, Lee and Kim (2008) propose a list of factors, including usefulness, 
usability, system quality, social influence, compatibility, connectivity and cost, as 
antecedent factors of perceived value and contrast their effects by user type (i.e. 
continuers and discontinuers). Their research demonstrates that discontinuers place 
more importance on usefulness and social influence while continuers focus more on 
ubiquitous connectivity.  
 
Following a trade-off between benefit and sacrifice within marketing (e.g. see Zeithaml, 
1988), Kim, Chan and Gupta (2007) attribute usefulness and enjoyment to the 
dimension of benefit, and technicality and perceived fee to the dimension of sacrifice. In 
their findings, perceived fee is found to be a major constraint that decreases the level of 
value that users perceive in the adoption of mobile Internet.  
 
Following the theoretical validation of technology adoption, some researchers are more 
interested in investigating the effects of perceptions and attitudes as the determinants 
influencing people to adopt and use versatile mobile devices and Internet services. 
Based on the proposition of mobile Internet adoption, Lu, Yao and Yu (2005) have 
shown that the constructs of personal innovativeness and social influences have a 
significant impact on individuals’ adoption intentions.  
 
In contrast, Bigne, Ruiz and Sanz (2007) revealed that users’ attitudes and prior 
experiences are the main drivers of mobile commerce adoption. Lee (2005) examined 
the perceptions of interactivity and trust as two major determinants of mobile commerce 
adoption. Wu and Wang (2005) claim that perceived risk, cost and compatibility are the 
major drivers of mobile commerce adoption. A number of researchers consider value 
propositions as the major determinant of mobile services adoption (Anckar & D'Incau 
2002; Kim, Chan & Gupta 2007; Siau, Sheng & Nah 2004; Turel, Serenko & Bontis 
2007; Yang 2006). However, some of these empirical frameworks have not yet been 
validated. For example, Basole (2004) considers that efficiency, effectiveness and 
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convenience are the three primary value propositions impacting the adoption of mobile 
information and communication technologies (mICTs). Anckar and D’Incau also 
distinguish the value obtained from wireless technologies (e.g. user interface, cost of 
device ownership, and convenience) and focus on the segment of the value of mobility 
and ubiquitous accessibility whereby users’ needs are inclined to be service dependent. 
However, this framework has not been cross-validated due to the advent of new mobile 
technologies or applications. Nevertheless, the constructs derived from value 
propositions and TAM-related (e.g. functional value) values are emerging to explain the 
individual adoption of advanced mobile technologies and services.  
 
Beyond the salient factors that drive mobile technologies and services adoption, a group 
of researchers have also explored the inhibitors that impede the adoption of mobile data 
services (MDS). Heres, Mante-Meijer and Pires (2004) propose technical barriers (e.g. 
technical infrastructure, available substitution, price, technology design, usability, 
service availability, visibility and testability) and  individual barriers (skills, capabilities, 
financial situation) as two dimensions that inhibit people in their adoption of wireless 
broadband Internet. Bina, Karaiskos and Giaglis (2008) list financial, technological, 
security/privacy, and functional barriers as four different dimensions that affect 
individuals not to use mobile data services. Bouwman et al. (2007), in their study of 
mobile user behaviour, illustrate that physical, cognitive and economic dimensions 
comprise of three barriers that may inhibit people in the use of mobile services. More 
specifically within research into mobile user behaviour, Vrechopoulos et al. (2003) 
illustrate some factors including system interface, security, quality of service, price, 
customer support and content-device fit as the determinants that may either accelerate or 
inhibit the adoption process of mobile commerce. In contrast to service adoption, Lu et 
al. (2003) emphasise the importance of system complexity in the adoption of wireless 
Internet. They classify the potential factors that may influence the adoption of wireless 
Internet into four major categories: data transfer efficiency, system functionality, 
interface design, and mobile device capacity. Their conclusions imply the necessity to 
take account of both facilitators and inhibitors to explain the adoption and use of mobile 
technologies. However, most TAM studies, including the studies of advanced mobile 
phones and service adoption, emphasise instrumental use (i.e. usefulness and ease of 
use) and pay less attention to the detection or specification of the use contexts or the 
barriers to IT adoption. In terms of the comparison between extrinsic and intrinsic 
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factors, the adoption and use of mobile phones are shown to be influenced not only by 
technology and service attributes but also by individuals’ psychological perceptions and 
motivations.  
 
To identify the different needs of using mobile phones, Wei (2008) adapts the Uses and 
Gratifications Theory (U&G) and proposes passing time, sociability, reassurance, 
instrumentality and communication facilitation as potential dimensions that motivate 
people to use mobile phones for communication and entertainment. In a comparison 
among perceived innovativeness, service attributes and device features, Constantiou, 
Damsgaard and Knutsen (2006) found that differences exist in the perceptions of 
innovativeness and device features between basic and advanced users, but not in the 
perceptions of service attributes.  
 
Apart from the influences of perceptual factors, individual perceptions are assumed to 
be constrained by technological attributes, individual demographics (e.g. age, gender, 
income), personal characteristics (e.g. innovativeness) and task-type are also shown to 
have a significant impact on the heterogeneous usage patterns for the adoption of 
mobile devices and service (Verkasalo 2008; Wareham & Levy 2002).  
 
After testing the effects of individual task, Fang (2006) proposes that general, gaming, 
and transactional tasks can be assumed to moderate individuals’ perceptions (e.g. 
usefulness, ease of use, and risk) of the use of mobile technology in general. Aarnio et 
al. (2002) list five groups of mobile phone users and classify their characteristics by 
comparing the uses of information channels, mobile services, and Internet services. 
They show that heterogeneous usage patterns exist even in a group comparison of 
young users, and concluded that the findings are contrary to the prior assumptions (e.g. 
annual reports from ACMA) which assumed that the younger generation (Generation Y) 
is homogeneous in its technology adoption patterns. Nysveen, Pedersen and 
Thorbjornsen (2005a) found gender to be a significant moderator that influences 
people’s intentions to use mobile chat services. In other research conducted by Hong 
and Tam (2006), gender and age were shown not to be significant determinants of usage 
intention. Several studies note that early adopters tend to be young users and focus on 
studying users’ attitudes and perceptions toward using advanced mobile services (Kim 
et al. 2004; Kurnia, Lee & Yang 2007; Oh et al. 2008; Pagani 2004).  
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In research focusing on the segmentation of mobile services, Anckar and D’Incau 
(2002) categorise 18 mobile services as either time-critical, spontaneous, entertainment, 
efficient, or mobility-related. To this segmentation Yuan and Zhang (2003) added 
location, e-wallet, and mobile workforce as additional service categories. Mort and 
Drennan (2005) have also clustered mobile services into six categories: locator, 
communication, sports/entertainment, mobile chat, value-added shopping, and financial 
services. Distinct from Roger’s segmentation of adopters, they also classify five user 
types based on the usage of each category. These user categories are innovators, techno-
confidents, shopping lovers, belonging seekers, and consulters. However, their research 
is limited to service-oriented influences and does not consider the effects of technology 
choices, such as phone type and service contract, which are assumed to be varied among 
individuals. Other researchers, such as Constantiou et al. (2006), Carlsson et al. (2005), 
and Bina et al. (2008) share similar segmentations based on the availability of mobile 
services in the domains of information, entertainment, communication and commerce.  
 
Factors such as demographics, task type, technology type and culture have often been 
used to segment different user groups in prior studies should be further justified and 
validated in relation to the convergent use. Hence, as Bouwman et al. (2007) suggest, it 
is important to consider the subtleties of technology or service attributes which elicit the 
current and future use of mobile services. 
 
After summarising the influential factors aforementioned, those factors can be divided 
into two categories, namely psychological factors (i.e. factors associated with individual 
beliefs and affections) and moderators that affect the advanced use of mobile phones, 
such as adoption of mobile data services (MDS), mobile commerce, or 3G mobile 
phones (Table 2.6).  
 
Table 2.6 Factors that influence the advanced use of mobile phones 
Category Influential factors 
Psychological factors 
Usefulness/ease of use/enjoyment/fun social pressure (Kwon & 
Chidambaram 2000), risk (Teo & Pok 2003), value (Bina, 
Karaiskos & Giaglis 2008), personal innovativeness (Hung, Ku 
& Chang 2003; Lu, Yao & Yu 2005), and self-efficacy (Chen, 
Yen & Chen 2009; Wang, Lin & Luarn 2006) 
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Continued Table 2.6 
Category Influential factors 
Moderators 
Age (Aarnio et al. 2002), gender (Nysveen, Pedersen & 
Thorbjornsen 2005a), task type (Fang et al. 2006),  and user 
type (Mort & Drennan 2005) 
 
2.6 CONVERGENT USE OF MOBILE PHONES 
 
The capability of convergence has enabled the mobile phone to transcend from a 
traditional voice communication tool to a multifunctional device that facilitates an 
interaction among telecommunication, information technology and media industries.  
However, empirical research is scarce in exploring how convergence shapes technology 
user behaviours.  
 
Although empirical studies of mobile phones have adapted their research frameworks 
from social psychology and IT theories, such as TPB and TAM, they mostly contribute 
to the factors that influence the decisions of technology adoption. Little research has 
been undertaken that explains the variety and paradoxical evident in the use of mobile 
phones (Jarvenpaa & Lang 2005). On the other hand, compared to the adoption of other 
consumer technologies, such as a laptops or a PDAs, as Dryer, Eisbach and Ark (1999) 
and Chen & Mort (2007) indicate, the utility of the mobile phone has become more 
complicated and interrelated with an individual’s interactions with different technology 
devices, other people, companies and social contexts.  
 
As mentioned in the Chapter 1, new mobile applications and services are developing 
rapidly in the business market. As a result of technology and market convergence, 
technology providers including product manufacturers and telecommunications 
providers are attempting to create new opportunities and more interactive experiences 
for consumers when using mobile phones other than voice communication, such as 
information, entertainment, and commerce. However, the manner in which consumers 
will react to such changes in technology and services that form a converged device, 
such as a mobile phone, is yet to be clearly understood. Existing studies related to the 
adoption of advanced mobile phones and services are limited in their understanding of 
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technology adoption based on the emerging technologies without necessary looking at 
how people use their technology devices, such as mobile phones, for different activities 
and purposes. Some studies derived from sociology are also limited in generating their 
findings beyond the extension of one’s social activities and purposes. Acknowledging 
this gap, a study of the convergent user behaviours is required to be explicitly defined 
and developed by taking account of existing user activities and purposes in the use of 
mobile phones. This approach is anticipated to further specify the progressive and 
advanced uses of mobile phones, and explicitly defines the convergent use of mobile 
phones as a higher order of behaviour that comprises different user activities and 
purposes within the domains of information, communication, entertainment and 
commerce.  
2.7 CONCLUSION  
 
In summary, TAM and its revised models provide general guidelines for organisations 
in understanding individuals’ acceptance and usage of new information technology. 
Although TAM was shown to provide a solid framework to explain IT adoption, it has 
also been argued that it is over simplified and therefore unable to fully explain 
technology use after initial adoption decisions. Due to the increasing complexity of 
technology and dynamic use contexts, researchers such as Chau and Hu (2001) and 
Venkatesh et al. (2003) acknowledge the necessity to expand the research constructs 
from other theories and to specify the use contexts (e.g. user and technology 
characteristics). They argue that this approach will significantly improve the 
explanatory power of research models. Hence, this research will not only identify the 
characteristics of users and technologies but also aims to explore and specify both 
intrinsic (e.g. psychological) and extrinsic factors (e.g. use contexts and moderators) 
that impact the use of convergent technology in mobile phones.  
 
Distinct from the traditional frameworks that focus on the causal relationship between a 
user’s intention and behaviour, this research aims to identify the different uses of a 
convergent technology. However, based on the analysis of the technology adoption 
literature in general, and the literature on mobile phone adoption and use in particular, it 
is difficult to develop a unified theory of technology adoption that facilitates both 
understanding and prediction of the adoption of a multi-functional technology such as a 
Chapter 2 – Literature Review of Technology Adoption 
- 53 - 
mobile phone. Instead, it is necessary to develop an empirical framework that draws on 
the power of existing and well-tested constructs, from IS theories, such as TAM, while 
at the same time allowing for some flexibility in adapting these constructs and theories 
to suit the specific context of the adoption behaviour under investigation.  
 
In order to ground the development of the empirical framework not only in the literature 
but also in the responses of mobile phone users, an exploratory study was conducted. 
The next chapter outlines the process of conducting this exploratory study. Based on the 
results of the study and the literature review discussed in this chapter, an empirical 
framework is constructed and used to understand the convergent use of mobile phones.   
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CHAPTER 3 THE DEVELOPMENT OF AN EMPIRICAL 
FRAMEWORK FROM EXPLORATORY 
INTERVIEWS 
3.1 INTRODUCTION 
 
Lind (2004) claims that the problem of research on convergence is the lack of 
systematic analysis in the research community. Several researchers have also urged for 
more research work to address individual demand from the emerging impact of 
convergence (Kim, Lee & Koh 2005; Tarjanne 2000; Yoffie 1997). Therefore, due to 
the lack of an existing empirical framework and a less than satisfactory understanding 
of the convergence phenomenon, it is necessary to explore this scenario by undertaking 
interviews with users to develop a preliminary study of convergence from individual 
perspectives.  
 
In chapter 2 it was demonstrated that IT/IS researchers have referred to social 
psychological and sociological theories and developed many empirical frameworks to 
explain individuals’ acceptance of new information technology. These include 
frameworks such as the Technology Acceptance Model (TAM) and the United Theory 
of Acceptance and Use of Technology (UTAUT). Although these models provide an 
effective and general tool to evaluate individuals’ decisions to adopt a new information 
technology, they have not been tested within the contexts between technology 
convergence and new individual utilisation. Hence, an empirical framework is needed to 
assist researchers to understand this emerging phenomenon.  
 
In this chapter, an exploratory study is described which was used to draw out in-depth 
insights from a group of mobile phone users about convergence and their use of mobile 
phones. The interviews were designed to enable the researcher to identify the factors 
that influence the use of mobile phones for multiple purposes from direct contact with 
the technology users. The findings from this part of the research will assist the 
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researcher to develop an empirical model about convergence and mobile phones and 
support the development of research hypotheses for further validation.  
 
3.2 RESEARCH PARADIGM 
 
The paradigm used in this research was guided by pragmatism and follows the 
principles of pragmatism in conducting mixed-methods research (Baert 2005; Creswell 
& Clark 2007; Johnson & Onwuegbuzie 2004; Maxcy 2003; Tashakkori & Teddlie 
2003). Johnson & Onwuegbuzie (2004) note the philosophical position of pragmatism 
and mixed methodology would provide benefits to research methodologists and 
empirical researchers because:  
 
• It offers an immediate and useful middle position. 
• It offers a practical and outcome-oriented method of inquiry based on action and 
leads. 
• If offers a method for selecting methodological approaches that can help 
researchers to answer the research questions.  
 
The use of mixed methods has also gained popularity in social science research 
(Bryman 2006; Creswell 2003; Newman et al. 2003; Saks & Allsop 2007; Tashakkori & 
Teddlie 2003). According to Johnson and Onwuegbuzie (2004  p. 17), the mixed 
methods approach is defined as ‘the class of research where the researcher mixes or 
combines quantitative and qualitative research techniques, methods, approaches, 
concepts or language into a single study.’  Based on the logic of inquiry from 
conducting a mixed-methods research, Greenne, Caracelli and Graham, cited by 
Johnson et al. (2007), identify five general purposes for conducing a mixed-methods 
study, namely triangulation, complementarity, development, initiation, and expansion. 
This research uses these five purposes as guidelines (Table 3.1).  
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Table 3.1 Five purposes of mixed methodological studies (source: Johnson et al. 2007) 
Purpose Description 
Triangulation 
Seeking convergence and corroboration of results from different 
methods studying the same phenomenon 
Complementarity 
Seeking elaboration, enhancement, illustration, clarification of the 
results from one method with the results from the other methods 
Development 
Using the results from one method to help inform the other 
methods 
Initiation 
Discovering paradoxes and contradictions that lead to a reframing 
of the research questions 
Expansion 
Seeking to expand the breadth and range of inquiry by using 
different methods for different inquiry components 
 
Considering the logic of inquiry from the pragmatic method and system of philosophy 
(Johnson & Onwuegbuzie 2004), the design of mixed methodology in this research uses 
induction through exploratory interviews reported in this chapter. The results from this 
part of the research are verified by deduction using survey research (Chapter 4). The 
results of the survey are then re-verified and re-tested in a focus group (Chapter 8).  
Finally the researcher uses abduction through triangulation from the findings of the 
different research approaches (Chapter 9).  
3.3 DESIGN OF THE EXPLORATORY STUDY 
 
In the field of IT/IS, research about technology adoption is dominated by the use of 
survey methods (Choudrie & Dwivedi 2005) and positivist paradigms (Straub, 
Boudreau & Gefen 2004). However, sometimes the existing paradigm may not fit well 
with an unfamiliar situation in which the social phenomenon is less known by the 
researcher. In this regard, there is no established paradigm for researchers to choose 
from which pertains to understanding the relationship between the impact of technology 
convergence and individual responses. As Saunders, Lewis and Thornhill (2007)  
suggest, it should be legitimate to begin with an exploratory study which provides in-
depth insight for researchers to understand the nature of the social phenomenon.  This is 
the intention here. 
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An exploratory study is usually conducted by using an inductive approach to construct a 
conceptual model and operationalise the underlying social phenomenon. This empirical 
framework is required to verified the pattern and generalise the results from a larger 
group of respondents. Positivism, as posited by Neuman (2003  p. 71), ‘sees social 
science as an organised method for combining deductive logic with precise empirical 
observations of individual behaviour in order to discover and confirm a set of 
probabilistic causal laws that can be used to predict general patterns of human 
activity.’ In contrast to positivism and quantitative research, Newman et al. (2003  p. 
175) defines qualitative research as an approach that “addresses questions of meaning, 
interpretation, and socially constructed reality.”  
 
In this research, an exploratory study was conducted by using an inductive approach (i.e. 
personal interviews) to enable the development of a conceptual model and it seeks an 
in-depth insight for the researcher to understand the social phenomenon of convergence 
on mobile devices. The aim of the exploratory study was to identify the critical factors 
that affect the multiple uses of mobile phones, to understand user behaviours, and to 
understand their interrelationships. The outcomes of this research will then be used to 
create an empirical framework for further testing. However, this inductive approach has 
limitations in scrutinising the entirety and complexity of the relationships between 
multiple indicators and multiple individual behaviours or in being able to generalise the 
results from a few cases. Instead, the strength of a qualitative approach is to draw from 
individual responses in a natural and flexible setting and provides a rich and holistic 
understanding of their thoughts and responses within the interactions (Miles & 
Huberman 1994).  
 
Several techniques can be used to conduct qualitative research. These include focus 
groups, personal interviews, observation, and case studies (Kumar, Aaker & Day 2002). 
Focus groups are inappropriate initially for this study of convergence and mobile phone 
uses as it is mainly in the form of group discussion which may have less effect on 
revealing the adoption and use of mobile phones for each individual but may be useful 
to test conclusions. Hence, it was considered to be more suitable to use personal 
interviews at this stage of the research for an exploratory approach as researchers can 
draw in-depth insights directly from people’s experiences, opinions, values, attitudes 
and feelings (May 2001). In addition, no prior research was found to conceptualise the 
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interaction between the scenario of IT convergence and changes of human behaviour. 
Therefore, conducting personal interviews were considered to be beneficial to ground an 
explicit understanding of multiple uses of converged mobile devices with a focus 
supported by individuals and grounded in the supporting literature reported in Chapter 
2.  Based on the terminology by Newman et al. (2003), the results of in-depth 
interviews should help researchers to pertain a deeper understanding of the complexity 
of the social phenomena, generating new ideas and solving the research problems. 
Therefore, the conduct of personal interviews should be legitimately useful to 
understand the phenomenon of convergence.   
 
3.4 QUALITATIVE DATA COLLECTION 
 
The procedures of collecting data from personal interviews include the recruitment of 
participants, the development of interview questions, ethical issues, and the process of 
conducting a personal interview.  
3.4.1 Recruiting participants for personal interview 
 
According to survey statistics released by IBISworld in 2005, mobile phone users aged 
from 25 to 34 years old had the highest penetration rate that reaches 89.8% in the target 
population. In addition, the majority of mobile phone users in Australia ranged from 18 
to 49 years of age during the same time period. The report also predicted 100% 
penetration rate will be achieved by the year 2006-2007 in which the total amount of 
mobile subscribers would reach 20 millions in Australia. Therefore, the interviewer 
selected from groups of university students, (i.e. 18-49 years old). The candidates 
chosen for this research were also assumed to have had relative experience in the uses 
of mobile phones.  
 
Due to the time limitation and sample representation, fifty volunteers were recruited and 
eventually participated in this exploratory study. They were required to meet the 
following two criteria, namely they must be above 18 years old and have experience of 
using mobile phones in Australia. 
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Volunteers for the interviews were sought and invited by sampling colleagues, friends, 
and family members who are related to the investigator. This strategy of convenient 
sampling is assumed to be appropriate for conducting exploratory research (Kumar, 
Aaker & Day 2002).  
 
Different approaches were used in the interviews. For interviewees who were located in 
remote areas, instant messaging (e.g. Microsoft MSN Messenger) through the Internet 
was chosen as the communication tool to interact with the interviewees and store their 
responses on the investigator’s computer. Four interviewees were successfully 
interviewed using this method. As Gruber et al. (2008) state, online interviews can be 
well justified and are as rigorous as other methods. It also starts to attract more attention 
for future researchers who are interested in probing consumer phenomena within an 
online environment. Compared to traditional methods of personal interviews, 
conducting online interviews is anticipated to incur more advantages in terms of 
timeliness, cost savings and flexibility.  
 
For participants who were interested in the interview but unable to access the Internet, 
oral invitations were made through personal or phone contact and appointments for 
interviews were arranged by the researcher. After the participants had agreed to take 
part, the personal interviews were conducted either face to face or by phone 
conversations based on the location and time available to the participants. 31 participant 
interviews were conducted through face to face interviews and 15 participants were 
interviewed through phone conversations.  
3.4.2 The development of interview questions 
 
The process and questions used in the interviews were both structured and semi-
structured. According to the guidelines postulated by Arksey and Knight (1999) and 
May (2001), the reason of adopting semi-structured questions was because the 
responses of some interview questions are specified in a standard format and for other 
open questions researchers can freely probe the responses in a  comparative format.  
 
The structured questions in the interviews were divided into two parts: one part was to 
separate the different groups by the personal information provided by participants, such 
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as age, gender, and occupation. The other part was to inquire about the types of mobile 
phone handsets and service plans which the participants had chosen and which were 
also used them.  
 
In addition to a set of structured questions, a set of semi-structured questions were also 
included in the interviews. The aim was to explore the factors that were influential in 
behaviour and use of mobile phones from a review of their individual practices when 
using a mobile phone for different purposes. The questions included: “To what extent 
do you use your mobile phone for different purposes?” What would encourage you or 
discourage you from the use of the mobile phone for each of the purposes you 
previously mentioned?”  These questions were used to identify those factors that 
influenced the use of mobile phones and which subsequently enabled the researcher to 
understand the factors influencing and influenced by convergence. 
3.4.3 The interview process 
 
Each personal interview took approximately 15 to 20 minutes to complete. The 
researcher was responsible for conducting all of the interviews. Each interviewee signed 
a consent form which was kept by the investigator. Participants were told about and 
agreed to the recording of the whole conversation during the interviews. In addition, 
interviewees agreed to answer all of the questions. The data collection from personal 
interviews was completed in mid-March 2007. The process used for the interviews was 
approved on the authority of the RMIT University Ethics Committee in advance. 
 
After completing the data collection, each interview was transcribed by the researcher. 
The text was then coded, and segmented into the categories defined by the researcher 
based on the factors and issues identified in previous research and noted previously in 
Chapter 2. The demographic information, such as age, gender and occupation, as well as 
other data sets such as individuals’ choices of mobile handset (i.e. basic, advanced, and 
full-functioned) and service plan subscription (i.e. voice plus SMS, 2G with limited 
Internet connection, and 3G with broadband connection) were coded in numeric data 
and cross-tabulated by using Excel.  
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3.4.4 Findings and discussion  
 
Among the interviews of the 50 mobile phone users, 32 were male and 18 were female.  
The age groups of the participants were from 21 to 50 years old. Sixty two percent of 
the respondents were employed and 38% unemployed (Table 3.2). Most of the 
participants were university students.  
 
Table 3.2 Demographic information of interviewees 
Gender Male- 32 (64%) Female-18 (36%)  
Age 21~30 (24%) 31~40 (64%) 41~50 (12%) 
Occupation Non-employed 19 (38%) Employed 31 (62%)  
 
Based on the handset capacity and service plans which are commonly available to the 
interviewees, the individuals’ selections of device types can be divided by functionality 
and features such as basic handset (voice and SMS), advanced handset (camera, mp3, 
and limited data access capability), and 3G–compatible handset (multifunctional and 
broadband data capacity). The selected service plans by consumers are also categorised 
by voice and SMS, 2G with limited data capacity (i.e. access via GPRS and WAP), and 
3G with fast data accessibility. The percentages for each category, as identified in the 
interviews, are shown in Table 3.3. 
 
Table 3.3 The individual’s choices of phone type and service plan 
Device Type Basic (24%) Advanced (38%) 3G compatible (38%) 
Service Plan Voice (26%) 2G (42%) 3G (32%) 
 
In contrast to the measurement of mobile phone usage, the convergent use of mobile 
phones was firstly defined and counted by the extent of use, such as basic (i.e. uses 
communication only), intermediate (i.e. uses communication plus PIM), advanced (i.e. 
uses communication plus first three purposes), and converged (i.e. uses communication 
plus all four purposes). The extent of use and individuals’ choice of phone type were 
then compared in cross-tabulation.  
 
Participants who were categorised as advanced or converged groups were also inclined 
to possess advanced phone handsets and subscribe to premium services (Table 3.4). 
Chapter 3 – The Development of an Empirical Framework from Exploratory Interviews 
- 62 - 
Most participants identified within the category of intermediate users and they used 
advanced mobile handsets and subscribed to 2G service plans. The results indicate that 
individuals either need to own phone handsets with more features embedded or are 
required to subscribe to a higher service plan, such as 3G data plan, in order to have 
more convergent use from their mobile phones.  
 
Table 3.4 Cross tabulation between the extent of mobile uses and individual choices of phone 
type and service plan  
User type 
Phone/Service 
Basic (8) Intermediate (33) Advanced (8) Converged (1) 
Basic/Voice&SMS 2/3 10/8 0/0 0/0 
Advanced/2G 4/4 14/16 1/1 0/0 
Multifunctional/3G 2/1 9/9 7/7 1/1 
Note: the number in the bracket is the total number of interviewees in that category 
Note: the number in the column is the number of interviewees who choose that type of phone handset and 
subscribe to the level of service plan 
 
The results show that interviewees who choose advanced mobile handset and subscribe 
to premium service plan were more likely to use mobile phones as converged devices 
(i.e. the groups in the bottom-right of Table 3.4). In other words, device type and 
service plan are regarded as two factors that may assist to differentiate the level of 
convergence in the use of their mobile phones. However, the majority of interviewees 
belong to the intermediate group which is the use of mobile phones for PIM and 
entertainment. Interviewees in this group still favour the use of mobile phones for voice 
talk but they start to move forward to use mobile phones for other purposes. This result 
may also imply that if users want to use mobile phones for a combination of three or 
four purposes, they need to upgrade to multifunctional handsets and subscribe to 3G 
plans in order to receive mobile data services which require more capacities for data 
transmission.  
 
In a comparison between the age group and interviewees’ convergent uses, the results 
from the distribution of responses may imply that younger users tend to use a greater 
variety of functions on their mobile devices (Table 3.5). Twenty two (22) of the 
participants belong to the age range of 31 to 40 years old and use voice talk and 
personal information features on their mobile phones. Only 1 participant identified as 
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using all features. Hence, user’s age is assumed as one important element in 
determining the extent of mobile phone uses.  
 
The factor, age, has been identified as an important influence on mobile phone use by a 
number of researchers, such as Aoki and Downes (2003), Pedersen (2005), and Pagani 
(2004). They found that young mobile users are more inclined to form positive attitudes 
and have high intention toward the adoption of advanced mobile devices and services 
than older people. The data from these interviews above confirm these findings. 
 
Table 3.5 Cross tabulation between age group and the extent of use 
Age                    User Basic Intermediate Advanced Converged 
21 to 30 1 8 2 1 
31 to 40 4 22 6 0 
41 to 50 3 3 0 0 
Total 8 33 8 1 
 
The factor of gender, on the other hand, did not show any clear evidence that male 
mobile phone users revealed more extent of use than female (Table 3.6) in the 
descriptions of interviews. However, given the evidence that a number of researchers in 
IS adoption, such as Venkatesh and Morris (2005; 2000) and in the study of mobile 
phones, such as Nysveen, Pedersen and Thorjornsen (2005a), Ilie et al.(2005), and 
Debaillion and Rockwell (2005) all attributed to the effects of gender in the use of new 
technologies. Therefore, it is worth of speculating that gender might have effects in the 
convergent use of mobile phones.  
 
Table 3.6 Corss tabulation between gender and the extent of use 
Gender                    User Basic Intermediate Advanced Converged 
Male 10 16 5 1 
Female 6 10 2 0 
 
The purpose of the interviews in the first part of this research was to scrutinise the 
reasons behind the interviewees’ motivation, attitude, and personal experience when 
using mobile phones. The interview data were first transcribed by researchers into text. 
The interviewees’ responses for each question were then divided into positive and 
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negative comments. The key words were firstly coded and counted by the frequency as 
they appeared in the texts. They were recorded in Excel. An example is shown in Figure 
3.1.  
 
 
Figure 3.1 The analysis of interview data 
 
This approach was used to reveal the critical factors from either positive comments or 
negative comments and they were relatively classified as either facilitators or inhibitors. 
The validity of this inductive approach can be observed from the usage patterns that 
consistently or comparatively exist from the interview descriptions accumulatively in 
the spreadsheets. The analysis focused on consistency and meaningful similarities in the 
texts of different user responses. Outliers and differences were noted. Those similarities 
and differences were then grouped together and classified by tables of use purposes.  
 
In Chapter 2, convergent use is regarded as a progressive and a high-ordered behaviour 
that accumulates both basic and advanced uses of mobile phones. In the interviews the 
first questions related to the use of mobile phones for managing personal information 
(PIM). The majority of interviewees referred to their uses of mobile phones for PIM 
noting that this function could help them to record or retrieve things they perceived as 
important, including checking daily schedules. They also consistently noted that using 
mobile phones for PIM is convenient as it is not necessary to carry other devices and 
this and other functions can be used interchangeably.  
 
In contrast, the lack of knowledge and skills to operate a mobile phone was the most 
stated reason for not using mobile phones for advanced functions and services as they 
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related to PIM. Both positive and negative comments were noted and then counted and 
classified and are shown in Table 3.7.  
 
Table 3.7 Positive and negative comments of using mobile phones for PIM  
Purpose Positive comments Negative comments 
Managing 
personal 
information 
It is useful to remind me of 
important things (19) 
It is easy to use (10) 
It is convenient (8) 
It is not very useful (7) 
I do not know how to use it on my 
mobile phone (5) 
I use my laptop to manage schedule (1) 
Note: the number in the bracket is the number of responses from the interviewees. 
 
Participants who use mobile phones for playing games would perceive such use as fun 
and interesting. One user mentioned that “I feel exciting if I get a better score on 
playing this game.” Killing time and boredom were also common responses in the 
interviews that suggest why these participants use mobile phones for entertainment in 
specific contexts. In contrast to fun, some participants did not feel it was interesting nor 
indeed did they need to use their mobile phones for playing games. One participant 
mentioned that “I often play games on my computer because I can’t stand playing a 
game on a mobile phone with its small screen and poor display quality.” Other exemplar 
responses are detailed in Table 3.8.  
 
Table 3.8 Positive and negative comments of using mobile phones for entertainment  
Purpose Positive comments Negative comments 
Entertainment 
It is fun (15) 
It is easy (5) 
I use it to kill time (5) 
I use it when I feel bored (3) 
I use it when I wait for train (5) 
I can share with my friends (1) 
It is not interesting (6) 
I do not know how to use it on my 
mobile phone (5) 
I use my PC to listen to music or 
play games (5) 
  
Note: the number in the bracket is the number of responses from interviewees 
 
A number of interviewees did not use their mobile phones for e-mail because: (1) they 
did not have such functionality (e.g. e-mail application) on their mobile device or they 
had not subscribed to the service plan that was required for data services, such as GPRS 
or 3G; (2) they did have the need to use it on mobile phones because they preferred to 
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send and receive e-mail from their computers; and (3) the service cost is high if they did 
have unlimited data access. A list of exemplar comments is illustrated in Table 3.9.  
 
Table 3.9 Positive and negative comments of using mobile phones for e-mail 
Purpose Positive comments Negative comments 
Mobile 
E-mail 
It is useful when I am away 
from my office (2) 
It is cheaper to send e-mail 
to my friends than sending 
via SMS (2) 
It is convenient (1) 
 
I can’t use it because I don’t have this 
function or subscribe to a certain service plan 
(21) 
I don’t need to use it (5) 
I do not know how to use it  (9) 
I use my PC to do that (7) 
I don’t use it because I have to send e-mail by 
using a different e-mail account (1) 
It is very expensive (2) 
Note: the number in the bracket is the number of responses from interviewees 
 
The responses from the interviewees about using their mobile phones for commercial 
transactions produced outcomes similar to those responses about use for e-mail 
communication. This is not unexpected as both are characterised as data-driven 
activities. Only a few people responded that they have used their mobile phones for 
checking their account balance from the bank or for checking stock prices or other 
commercial activity when they were away from the office. It emerged from all of the 
interviews that critical need is an important response when interviewees perceive that 
using their mobile phones was either useful and/or fun. However, the majority of 
interviewees have not yet experienced these new services on their mobile phones. Some 
interviewees explained that they do not know how to do it either because they do not 
have such applications embedded in their devices or they do not know how to operate it 
if it is there.  
 
Other issues mentioned by the interviewees’ concerned privacy and security. Most 
participants were hesitant to try these sorts of applications on their mobile phones. 
Some participants also explained their rejection of such use on the basis that they think 
it is more convenient and secure to use personal computer and fix-lined Internet to do 
online transactions and other commercial activity instead of using a mobile phone. 
Exemplars of both positive and negative comments are shown in Table 3.10.  
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Table 3.10 Positive and negative comments of using mobile phones for commercial 
transactions 
Purpose Positive comments Negative comments 
Commercial 
transactions 
It is useful when I am away from 
my place (1) 
It is convenient to check the 
updated information (1) 
It is fun to find the ringtone I want 
for my mobile phone (1) 
 
I cannot use it because I don’t have 
this function (10) 
I don’t need to use it (3) 
It is not safe to do transaction on the 
Internet (5) 
I do not know how to use it  (13) 
The transaction is slow and 
unreliable (2) 
I use my PC to do that (5) 
The cost is very expensive (9) 
Note: the number in the bracket is the number of responses from interviewees 
 
In addition, access to other digital devices such as personal computers (PCs), mp3 
players, or laptop computers was often mentioned as a reason for not using a mobile 
phone for specific purposes as some interviewees considered using personal computers 
at home or at work is more accessible and convenient than using mobile phones for the 
same purpose. Exemplar responses include: 
“I already use my laptop for managing my work and life so I don’t want to 
change it (male, Participant J2)” 
“I can always access to Internet and personal computer at home (male, 
Participant T)” 
 
Factors such as service cost and technology features on the devices can be attributed to 
reasons for individual choices of mobile handsets and the associated service 
subscriptions. Some participants noted that these factors were the reason for not using 
mobile phones for e-mail communication. Exemplar responses included repeated 
statements such as “no such application on my mobile phone” or “the cost of 
transaction (service) is expensive”. Similar concerns were also expressed about the 
device performance and the quality of display. The interviewees noted that they 
considered that mobile phones cannot compete with the functionality of personal 
computers or substitute the same functions from other devices. Exemplar interviewee 
statements include:  
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“I use PC to do online banking and shopping (female, Participant J1).” 
“The quality of watching video on the mobile phone is not good (male, 
Participant T1)” 
“I already have a MP3 player (female, Participant Z)” 
 
Other interviewees often noted that they were dissatisfied with the low speed of 
transmission and with the high cost of service charges with the uses of mobile phones 
for online transactions. This cost issue influenced the interviewees’ choices of service 
plan and thus their capacity to use the device for applications such as e-mail 
communication and online transactions.  
 
There were also specific concerns expressed by the interviewees when considering 
using mobile phones for particular purposes or in specific contexts. For instance, for the 
purpose of entertainment, participants often referred to the point of access, such as using 
the mobile phone to play games or to listen to music when they were waiting for public 
transport or waiting for friends. Male interviewees tended to report that they often 
collaborated with others by utilising different forms of communication channels. 
Female interviewees more often reported they were concerned to share ‘joy’ with 
others. The following exemplar statements support these conclusions: 
“I use my mobile phone to play video and show it to my kids… (Female, 
Participant C)” 
“I use my mobile phone to take photo and send it to my colleague so that we can 
discuss it over the phone later (male, Participant M)” 
 
Another issue noted by the interviewees related to risk perception when conducting 
online transactions, such as doing banking and shopping services. Although service 
providers have invested in implementing secure infrastructure and expanding access 
coverage, the individual concerns of privacy and security from the use of mobile phones 
was still seen as an inhibitor to the wide acceptance of any form of mobile commerce. 
Hence, risk perceptions were significant in the interviews. This was reinforced on the 
texts often when interviewees considered that security, price and quality of conducting 
online transactions concerned them. Statements often used included: “not safe (5)”, 
“the cost is very expensive (9)”, or “the transaction is slow and unreliable (2)”. 
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3.4.5 Summary of the exploratory study 
 
The analysis of the 50 interviews highlight that factors such as “usefulness” and “device 
as being easy to use” are common responses that participants used to explain the extent 
of their mobile phone uses. Other potential factors were related to technology choices, 
phone type and service plans and that these were influenced by demographic factors 
such as age and gender.  Other psychometrical factors such as fun, enjoyment, and risk 
were also found to influence the interviewees’ use of mobile phones for a particular 
purpose, such as entertainment and/or online transactions. These factors were further 
described and categorised as facilitators and inhibitors that may influence the 
convergent use of mobile phones. These facilitators and inhibitors are listed in Table 
3.11.  
 
Table 3.11 Facilitators and inhibitors in the convergent use of mobile phones 
Purpose Facilitators Inhibitors 
PIM 
Usefulness, ease of 
use, convenience 
Not useful, lack of knowledge, and have used 
other devices 
Entertainment Fun, ease of use, 
usefulness 
Not interesting, lack of knowledge, and have 
used other devices 
Mobile e-mail Usefulness, cost, 
convenience 
No embedded function or service plan 
subscription, lack of motivation, lack of 
knowledge, have used other devices, not 
useful, and high service cost 
Commercial 
transactions 
Usefulness, 
convenience, fun 
No embedded function or service plan 
subscription, lack of motivation, not safe, 
lacks of knowledge, have used other devices, 
bad service quality, and high service cost 
 
The interviewees also showed that the versatile use of mobile phones were derived from 
diversified contexts, such as use of mobile phones at home, for work, for entertainment 
and while waiting for public transport. Although the results showed that interviewees 
were capable of using mobile phones for sending text messages and voice talk, there 
was significant discrepancy amongst the interviewees about their use of mobile devices 
for personal information management (PIM), and/or entertainment, and/or e-mail 
communication, and/or commerce. The findings were used together with the outcomes 
of previous research as reported in Chapter 2, to develop an empirical framework and 
Chapter 3 – The Development of an Empirical Framework from Exploratory Interviews 
- 70 - 
assist with the composition of research hypotheses to be tested in a survey of Australian 
users of mobile phones.  
3.5 EMPIRICAL FRAMEWORK AND PRELIMINARY RESEARCH 
HYPOTHESIS 
 
Empirical studies of mobile phone adoption and use are dominated by the influence of 
the value of mobile data services (MDS). Research on the versatility of mobile 
applications and services from the segmentation of MDS is of most interest to previous 
researchers in this domain. Different user activities and the purposes of using a mobile 
phone can be assessed based on the outcomes of prior research (Table 3.12).  
 
Table 3.12 Mobile applications and services in the prior studies 
Author Service Category 
Anckar and D’Incau 
(2002) 
Services were ranked by time-critical , spontaneous, 
entertainment, efficiency, and mobility-related based on the 
individual needs 
Yuan and Zhang 
(2003) 
Mobile services were categorised by ubiquitous 
communication, emergency and time critical information, 
location, e-wallet, portable entertainment, mobile workforce 
Mahatanankoon et 
al. (2005) 
Services were ranked by content delivery, transaction-based, 
location-based, emergency assisted, and entertainment 
Nysveen et al. 
(2005) 
Services such as text, contact, payment, and gaming were 
dichotomised as either goal-oriented or experiential-oriented 
Constatiou et. al 
(2006) 
Services were categorised as banking, shopping, 
entertainment, information & news, travel booking and ticket 
reservation 
Carlsson et al. 
(2005) 
Services were categorised as information, reservation and 
purchase, entertainment, and communication 
Bina et al. (2008) Mobile data services were categories as information, 
entertainment, communication, and commerce 
 
The segmentations of mobile applications identified above focus on service-oriented 
deliveries. Other applications, such as mobile computing (Lyytinen & Yoo 2002) and 
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mobile entertainment (Shchiglik, Barnes & Scornavacca 2004) are noted. However, as 
several researchers have articulated from a business perspectives, the utilisation of a 
mobile phone are not only affected by issues such as service delivery, but also by the 
collaboration of mobility and wireless accessibility from users’ access devices (Anckar 
& D'Incau 2002; Sabat 2002; Varshney & Vetter 2000). For example, Ankar & D’Incau 
(2002) claim that wireless value, such as access to device, wireless convenience, and 
device familiarity are value elements which are exclusive from the value by service 
delivery. In addition, Sabat (2002  p. 524) notes that the four main purposes of 
“horizontal wireless services” can be related to basic communications, data access and 
sharing, access to media and entertainment and for commerce (Table 3.13).  
 
Table 3.13 Four purposes and practices of wireless applications (Source: Sabat, 2002) 
Purposes Practices 
Basic communications Voice and messaging 
Accessing or sharing data and information Personal or business level 
Access to media and entertainment Video or audio content 
Engaging in commercial transactions Purchases or sales 
 
Previous research (Bina, Karaiskos & Giaglis 2008; Carlsson et al. 2005b; Nysveen, 
Pedersen & Thorbjornsen 2005b) also confirmed that the most common mobile 
applications and activities can be conceived from four dimensions: personal 
information, entertainment, communication, and commerce.  
 
After analysing the data from interviews, the convergent use of mobile phones was 
defined as the use of a mobile phone for four purposes, namely personal information 
management (PIM), entertainment, e-mail communication, and commercial 
transactions, which balanced the use of mobile devices and services from the 
perspectives of device manipulation and service delivery. In addition, voice 
communication (or talk) was excluded in this research as it is an inherent and the basic 
function of all mobile phones.   
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3.5.1 Use of mobile phone for personal information 
 
Lyytinen and Yoo (2002) conclude that as a result of digital convergence consumer 
electronic devices have become the technology enablers of all emerging communication 
and computing tools. They also have foreseen the trend of device convergence among a 
handheld computer, a PDA and a GSM phone, which will provide multiple benefits. 
Bean et al (2003  p. 41) define PIM as ‘a type of application software designed to help 
users organise random bits of information’. Nowadays most mobile phone handsets 
have embedded some functionality from a personal digital assistant (PDA) and personal 
computer (PC) which help people to store and track personal addresses, appointments, 
contacts and notes from their devices. Barnes (2002) posits that this customised (or 
personalised) information may trigger usage habits and needs and further determines the 
context of use. For reasons related to access convenience, individuals may also perceive 
their mobile phones to be easier to use than using a PC or a laptop (Teo & Pok 2003). 
Individuals can further manipulate the small bits of information or store them for future 
use (e.g. PC synchronisation) (Constantiou, Damsgaard & Knutsen 2006; Pagani 2004). 
More importantly, this personal information can provide valuable resources for service 
providers to understand the preferences of their customers and to provide customised 
information and content dedicated to mobile devices.  
3.5.2 Use of mobile phone for e-mail and entertainment 
 
Technology products, such as personal computers and the Internet, were initially 
designed to assist people within working contexts (Chang & Cheung 2001; Davis, 
Bagozzi & Warshaw 1992). However, as a result of device convergence, people can 
increasingly access more utilities from the social communication and entertainment 
domains. Wolf (1999) argues that new technology users are more likely to become fun 
seekers in the upcoming digital economy. Researchers have also been inclined to 
explore certain psychological constructs—such as fun, enjoyment and playfulness—to 
evaluate the technologies with hedonic characteristics, such as a web portal (Moon & 
Kim 2001; van der Heijden 2004; Webster & Martocchio 1992), mobile games 
(Shchiglik, Barnes & Scornavacca 2004) and instant messaging (Li, Chau & Lou 2005). 
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In contrast, social informatics researchers have long been interested in observing the 
factors and goals that motivate people to use various information communication 
technologies (ICTs) (Leung 2001; Leung & Wei 1998; Wei 2008). They claim that 
individuals’ motivations that relate to social communication and entertainment are the 
most critical and most common reasons to explain why people want to use these 
technologies. Other researchers (Atkin & Jeffres 1998; Savolainen 2000) claim that the 
advent of the Internet has been assumed to be another driving force that indicates how 
people are entertained or assured by connecting with other people through the use of 
technologies with emerging communication and entertainment functions.  
 
In short, the utilities offered by mobile phones have exceeded the need for traditional 
voice services, and transformed into new uses and functionalities, such as listening to 
music (Lee 2006), playing games (Lee 2006; Shchiglik, Barnes & Scornavacca 2004), 
or watching video clips (Repo et al. 2004; Xu, Ma & See-to 2006).  
3.5.3 Use of mobile phone for commercial transactions 
 
Mobile commerce (m-commerce) is regarded as an alternative channel to electronic 
commerce conducted through the Internet (Stafford, Stafford & Schkade 2004). Due to 
the lack of conceptualisation of mobile commerce, Wu and Wang (2005  p. 720) defined 
mobile commerce as ‘any transactions, either direct or indirect, with a monetary value 
implemented via a wireless telecommunication network.’ Balasubramanian et al. (2003  
p. 349) also explained m-commerce as ‘the use of mobile (handheld) devices to 
communicate and conduct transactions through public and private networks.’ While 
similar to the activities entailed in e-commerce, the individual activities in m-commerce 
also involve a series of business and customer (e.g. B2C relationships with banks or 
other merchandise retailers). Anckar & D’Incau (2002) argue that a number of 
researchers who focus on m-commerce have explored the value propositions (e.g. costs 
and benefits) that drive consumers’ intention to use various mobile services within the 
domain of m-commerce, but that little research has explored the effects of user 
characteristics and their choices of user devices.  
 
In addition to the above four different purposes defined from this and previous research 
on the use of mobile phones, it is also important to refer to the psychological, 
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technological, and individual factors in the literature that were used to explain the extent 
of the use of technology in different contexts.  
3.5.4 Psychological factors 
 
The cognitive flow of belief-attitude-intention was verified by empirical researchers as 
effective measures that explain the extent of human behaviours (Ajzen & Fishbein 
1980). Specifically, two psychometric factors, perceived usefulness (PU) and perceived 
ease of use (PEOU) were regarded as two critical indicators that predict and explain the 
consequences of technology acceptance in TAM (Davis, Bagozzi & Warshaw 1989; 
Mathieson 1991; Venkatesh & Davis 1994). Moreover, the two constructs were further 
tested in different contexts and proved to be reliable and valid measures for predicting 
one’s usage intention and subsequent actual usage of technology (Adams, D. A., 
Nelson, R. R. & Todd, P. A. 1992; Hendrickson, Massey & Cronan 1993; Sagars & 
Grover 1993; Subramanian 1994).  
 
Although these two constructs were also criticised for overly simplifying the process 
between the evaluation of technology characteristics and the decision of technology 
adoption, it was also the strength of providing a simple and effective tool for assessing 
the adoption of new technologies in different contexts (Lee, Kozar & Larsen 2003). 
Therefore, both research indicators and criterion behaviours were required to expand in 
details. Factors drawn from dynamic use contexts or other psychometric domains were 
needed for more attention in the research community.  
 
In addition to the expansion of antecedent factors in TAM, this research intends to focus 
on a number of psychometric and non-psychometric factors simultaneously that specify 
the drivers and the purposes from the underlying uses of mobile phones.  
3.5.5 Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) 
 
Contingent studies of TAM show that perceived usefulness (PU) and perceived ease of 
use (PEOU) are two critical indicators that significantly affect individuals’ intention and 
actual usage from the consequences of technology acceptance (Davis 1989, 1993).  
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Perceived Usefulness (PU) is defined as “the degrees to which an individual believes 
that suing a particular system would enhance his or her job performance (Davis 1993  
p. 477).” Hence, the perception of usefulness consists of different dimensions, such as 
productivity, efficiency, quality of work, and control that people use to evaluate the 
process and outcome of using a new IT/IS. In contrast to PU, another factor, perceived 
ease of use (PEOU), is regarded as “the degree to which an individual believes that 
using a particular system would be free of physical and mental effort (1993  p. 477).” 
Such assessment includes different dimensions, such as flexibility, easiness, and 
complexity, which are inclined towards the evaluation of a system interface, the 
assessment of one’s learning experience and the effort they need to devote before the 
use decision.  
 
Davis (1989) argues that PU and PEOU are verified as two distinct constructs and 
PEOU was assumed as an antecedent factor of PU in this monological relationship. 
Several researchers also concluded from meta-analyses that PU is a prevalent factor to 
explain one’s usage intention (UI) than the same causal effect from PEOU (King & He 
2006; Legris, Ingham & Collerette 2003; Ma & Liu 2004). From the findings of several 
longitudinal studies, the effect of PU is also shown to be more stable than PEOU 
(Venkatesh & Davis 2000). From the literature above and also drawing support from the 
personal interviews where PU and PEOU were identified as different research indicators 
that may influence the convergent use of mobile phones, the following hypotheses are 
proposed for this research: 
  
H1. Perceived Usefulness (PU) will positively influence individuals to use mobile 
phones as converged devices.   
 
H2. Perceived Ease of Use (PEOU) will positively influence individuals to use mobile 
phones as converged devices.  
3.5.6 Perceived Enjoyment (PE) 
 
Instead of exploring only the perceptual factors from a utilitarian perspective, 
researchers have also attempted to introduce new constructs into research frameworks 
from hedonic domains, such as perceived enjoyment (Davis, Bagozzi & Warshaw 1992; 
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Igbaria 1994; Malone 1981; van der Heijden 2004). In the descriptions of personal 
interviews, “fun”, “interesting”, and “sharing joys” are identified as key concepts 
relevant to the perception of enjoyment that facilitates the convergent use of mobile 
phones.  
 
Perceived enjoyment is defined as “the extent to which the activity of using the 
computer is perceived to be enjoyable in its own right, apart from any performance 
consequences (Davis, Bagozzi & Warshaw 1992  p. 1113).” Hence, similar to perceived 
ease of use, perceived enjoyment is also regarded as a construct derived from intrinsic 
motivation. Several researchers support the measure of perceived enjoyment as an 
unique indicator to predict individuals’ adoption of personal computers (Davis, Bagozzi 
& Warshaw 1992; Igbaria, Parasuraman & Baroudi 1996), Group Support Systems 
(GSS)(Chin & Gopal 1995), the Internet and WWW (Moon & Kim 2001; Teo, T. S. H., 
Lim, V. & Lai, R. 1999) and web-based systems (Yi & Hwang 2003).  
 
Furthermore, Heijden (2004) and Moon & Kim (2001) assume that perceived 
enjoyment influences people to adopt new technologies with hedonic characteristics, 
such as the adoption of World-Wide-Web. With the advent of Internet access and 
mobile infrastructure, some advanced mobile handsets, such as WAP and 3G 
compatible phones can be used for accessing the Internet over a single mobile platform 
so the research is applicable here. However, no consistent relationship can be found that 
specifies the hedonic purposes from the perception of enjoyment. Therefore, this is 
acknowledged from the literature and the following hypothesis is formed.  
 
H3. Perceived Enjoyment (PE) will positively influence the convergent use of mobile 
phones. 
3.5.7 Perceived Risk (PRISK) 
 
The construct of perceived risk derives from the uncertainty that an individual may 
encounter when making a purchasing decision. The components that form the 
perceptions of uncertainty can be illustrated as the uncertainty towards 
functional/economic and psycho/social loss (Taylor 1974).  Hence, risk perception is 
more intensive when people consider using services within an online environment. 
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Distinct from the function of PEOU, several researchers also apply the construct of 
perceived risk as an inhibitor that influences one’s perceived usefulness and adoption 
behaviour when doing online transactions (Chan & Lu 2004; Featherman & Fuller 2002; 
Forsythe & Shi 2003). Other researchers also find its significance to directly explain the 
adoption of mobile commerce (Wu & Wang 2005) and mobile marketing (Bauer et al. 
2005).  
 
In spite of the technical issues from choosing a transaction medium, it is difficult to 
assess and differentiate the level of risk from individual perception between access to 
the Internet via PC and access to the Internet via mobile phone. Both groups of users 
would inevitable encounter the same process of decision making when it comes to the 
evaluation of risk. Therefore, perceived risk is generally referred to as a critical factor, 
especially when it comes to the decision of performing self-service and transactions 
over the Internet (Bauer et al. 2005; Bobbitt & Dabholkar 2001; Cho 2004). Hence, 
perceived risk is only applied to the effects of service-driven applications, such as using 
mobile phones for e-mail and online transactions, but is not extended to the influences 
of device-embedded applications, such as using mobile phones for PIM and for 
entertainment.  
 
Chan and Lu (2004  p. 27) define perceived risk as “the uncertainty that a potential 
adopter (or user) faces when he/she cannot foresee the consequences of his/her 
adoption/continue-to-use decisions.” Several researchers share their opinions about the 
risk dimensions with respect to the service purchase or consumption (Table 3.14).  
 
Table 3.14 Dimensions of perceived risk in the literature 
Author Subject Dimension of risk 
Garner (1986) Service 
Purchasing 
Social, financial, physical, performance, 
time and psychological 
Ho & Ng (1994) E-Payment Physical, performance, psychological, 
financial and time risk 
Featherman & Pavlou (2003) E-Service Performance, financial, time, social, 
privacy, overall risk 
 
However, despite these prior studies pervasively verifying the influences of risk 
perception toward the adoption of various electronic services above, they do not specify 
the effect of risk perceptions toward the convergent use of mobile phones for a set of 
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activities, such as checking personal bank accounts, or paying bills and/or buying 
merchandise. Therefore, based on the inhibitors of using mobile phones for 
transactional activities in the literature, and these issues being referred in the interviews, 
such as “not safe”, “high service cost”, or “unreliable service quality” which are all 
related to the construct of perceived risk, the following hypothesis is proposed: 
  
H4. Perceived Risk (PRISK) will negatively influence the convergent use of mobile 
phones. 
3.5.8 Technology-related factors 
 
According to the assumptions of TAM and Innovation Diffusion Theory (IDT), the 
influences of technology characteristics (e.g. quality, price, support) are either mediated 
or evaluated through different individual perceptions (e.g. usefulness, ease of use, 
compatibility) and attitudes (e.g. positive or negative) as the determinants of accepting 
or rejecting a new technology innovation (Moore & Benbasat 1996). However, although 
researchers have compared the factors and explain why particular technology 
characteristics may influence people’s perceptions to adopt different technologies, they 
have not fully recognised that the technology characteristics from both physical and 
non-physical contexts, such as tasks, technology types, and resources, would either 
facilitate or inhibit the acceptance of technology directly (Sun & Zhang 2006).  
 
System/product characteristic is assumed to be an antecedent factor that would 
influence individual’s perceptions in the framework of technology adoption (Davis 
1993). However, the salient variables are identified as external stimuli of PU and PEOU 
rather than as variables that directly affect the use of technology. Derived from control 
beliefs, the facilitating condition is assumed to be the context that individuals assess the 
requirement of resources (e.g. time and money ) and technology capabilities which may 
either facilitate or inhibit the form of intention and system usage directly (Taylor & 
Todd 1995b). As noted in the use of mobile phones in the interview research reported in 
this chapter, phone type and service plan can be regarded as part of facilitating 
conditions as users may be aware of the technology’s capabilities from the phone type 
and service plan they chose.  
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Accessibility is another construct which is closely related to the combination of system 
characteristics and information resources. Karahanna and Limayem (2000) included 
physical accessibility and information accessibility as two antecedent factors of PU and 
PEOU. According to their definitions (Karahanna & Limayem 2000  p. 53), physical 
accessibility is described as ‘the extent to which someone has physical access to the 
hardware needed to use the system’ and information accessibility on the other hand was 
referred as ‘the ability to retrieve the desired information from the system.’ Hence, 
service plan is not only part of service contract with the providers but also determines 
the ability that mobile phone users have to access mobile services, such as receiving e-
mail or checking personal bank account.  
 
Although empirical researchers, such as Park (2006) and Wakefield & Whitten (2006) 
have explored salient factors from both utilitarian and hedonic domains as the 
facilitators of technology adoption, they pay less attention to the effects of individuals’ 
capabilities and conditions derived from the use contexts, task characteristics, and IT 
resources (e.g. cost, time, technology/service features, accessibility) which account for 
or directly affect the actual use. Venkatesh et al. (2003) acknowledges the direct impact 
of facilitating conditions on actual IT usage and synthesised the factors perceived 
behavioural control (PBC), facilitating conditions, and compatibility into an extended 
model of technology acceptance, UTAUT.  
 
In addition to perceptual factors, such as facilitating condition and compatibility, little 
attention has been paid to the influences from an individual’s precedent choices, such as 
phone type and service plan. According to the use of utility theory by early scholars 
such as Hauser and Urban (1979), product and service attributes are perceived by 
individuals and form as a predictor of their subsequent choices. These two streams of 
research are both grounded in the assessment of perceptions and behaviours in their 
frameworks but analysed in a discrete manner (Bagozzi 1990). However, the 
individual’s choices of phone type and service plan are commonly bundled as a mobile 
service package that researchers argue frames perceptions and motivations toward 
technology adoption and use (Bouwman et al. 2007; Sarker & Wells 2003; Teerling et 
al. 2009). Therefore, this research took phone type and service plan as 
acknowledgement of individual choices which were less explored in the studies of 
technology adoption.  
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Research variables with regard to the use of mobile phone, such as individual choices of 
mobile handsets and service plans are seldom regarded as critical indicators in prior 
studies, such as Lopez-Nicholas et al. (2008) and Carlsson et al. (2006). Most of the 
studies tend to regard the choices of phone type and service contract as part of 
individual profiles beyond the perceptions and motivations toward the technology usage 
rather than drawing the causal relationships. However, the individual’s choices dealing 
with an abundance of devices or service plans are seldom been treated as critical factors 
that would influence technology usage. In recent years, some researchers argue that 
individual choices of mobile devices and service plans should be regarded as 
intermediate that either facilitate or impede the extent of usage, especially during the 
uses of various mobile services or mobile commerce (Carlsson et al. 2005a; 
Constantiou, Damsgaard & Knutsen 2007; Sarker & Wells 2003; Teerling et al. 2009).   
 
Many studies have been conducted based on the proposition that mobile data service 
(MDS) and their impact in the mobile environment can differentiate online services 
performed on and delivered to the mobile devices (Bina, Karaiskos & Giaglis 2008; 
Constantiou, Damsgaard & Knutsen 2006; Nysveen, Pedersen & Thorbjornsen 2005b; 
Oh et al. 2008). Therefore, individuals’ choices of phone type and service contract may 
influence individuals’ perceptions in the convergent use of mobile phones. For example, 
the choices of phone type are more related to the use of mobile phones for PIM and 
entertainment as they are attributed to device-oriented utilisations. The choices of a 
service plan on the other hand are regarded as service-bundles as they are subject to the 
level of service a user can use. In order to use mobile phones for mobile services such as 
sending e-mail and for checking a bank account, users are not only required to subscribe 
to a data service plan but also have applications (e.g. web browser and e-mail software) 
embedded in their mobile handsets as a bundle (Teerling et al. 2009). Hence, the use of 
mobile phones for e-mail communication and commercial transactions should be 
influenced by a combination of phone type and service plan that users choose. This was 
confirmed in the interviews as people who chose advanced mobile handsets and 
subscribe to premium service plan were more inclined to use mobile phones as 
converged devices. It is therefore proposed that: 
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H5A. The level of phone type will moderate individuals’ perceptions of usefulness to 
use mobile phones as converged devices. 
H5B. The level of phone type will moderate individuals’ perceptions of easiness to use 
mobile phone as converged devices s. 
H5C. The level of phone type will moderate individuals’ perceptions of enjoyment to 
use mobile phones as converged devices. 
H6A. The level of service plan will moderate individuals’ perceptions of usefulness to 
use mobile phones as converged devices. 
H6B. The level of service plan will moderate individuals’ perceptions of easiness to 
use mobile phones as converged devices.  
H6C. The level of service plan will moderate individuals’ perceptions of enjoyment to 
use mobile phones as converged devices. 
 
Another group of moderating effects can be observed from the ownership of various 
digital devices, such as PCs, mp3 players, PDAs and many others. A number of 
diffusion researchers consider that prior adoption and the experiences of other 
alternatives or similar technologies may influence the adoption of a new technology 
(Anderson & Ortinau 1988; Gatignon & Robertson 1985; Shih & Venkatesh 2004). 
From the results of personal interviews, people who have accumulative experience and 
knowledge of using different digital devices, such as personal computers (PC), PDAs or 
mp3 players may find similar instrumental values from the use of mobile phones. 
Hence, due to the reason of owning different devices, they are unlikely to use mobile 
phones as converged devices.  
 
In contrast, some researchers also assume that people who own a technology product 
may also want to acquire other similar products in a cluster (Atkin & Jeffres 1998; Lin 
1998; Neuendorf, Atkin & Jeffres 1998; Rogers 2003). Antecedent researchers, such as 
Lin (1998), Dupagne (1999), Kang (2003), and Yang (2005), on the other hand, assume 
that the ownership of other devices will influence the adoption of personal computers, 
HDTV, Interactive TV and mobile commerce respectively. In the research of mobile 
phone, some researchers find mobile users may use their phones for PC synchronisation 
(Pagani 2004; Vrechopoulos et al. 2003). However, few researchers are yet to 
acknowledge the interrelationship between the adoption of other digital devices and the 
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use of mobile phones. Several researchers assume that prior experience and knowledge 
of mobile phone may influence the adoption of advanced mobile services such as 
mobile commerce and mobile Internet (LuYu et al. 2003; Wu & Wang 2005). However, 
they do not consider the same effects from other similar technology products, such as 
the adoption of personal computers and/or the Internet. Instead of measuring 
individuals’ prior technology adoption as a facilitator that influence the convergent use 
of mobile phones, it is more appropriate to verify the empirical assumptions of device 
ownership as a moderator in this monological relationship. Hence, the following 
hypothesis is proposed: 
  
H7. The ownership of other digital devices will moderate individuals’ perceptions of 
usefulness to use mobile phones as converged devices. 
3.5.9 Individual factors 
 
In the marketing literature, individual factors, such as age, gender, education and 
occupation are commonly applied to both adoption and diffusion research as the factors 
that would segment people’s personal characteristics and have moderating effects on 
explaining consumer behaviour. In spite of the factors that are largely drawn from social 
psychological theories (e.g. TRA and TPB), the factors derived from demographic and 
socioeconomic domains are regarded as control variables that indirectly determine the 
consequences of human behaviour. Porter & Donthu (2006) conclude that individual 
beliefs on using the Internet are different among the factors of age, education, income 
and race.  
 
In a study of age difference and adoption of technology within working contexts, Morris 
and Venkatesh (2000) conclude that young workers are more inclined to use technology 
to handle organisational tasks and older workers rely more on social collaboration and 
experiences and pay less intention to learning the new technology. Burton-Jones and 
Hubona (2006) in their examination of external variables of TAM, found that age has a 
negative and significant impact on PEOU and that system experience has a strong effect 
on system usage. Comber, Hargreaves & Dorn (1997) also found that young students 
have more positive and significant attitudes about using computers than older students.  
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Some researchers assume that the young generation is more inclined to have more 
diversified  usage patterns than older generations amongst mobile phone users (Aoki & 
Downes 2003; Carroll et al. 2002). Pagani (2004) also found that young students (i.e. 
age 18-24) can be attributed to the group of innovators for using 3G mobile multimedia 
services. From the results of personal interviews, young interviewees (i.e. 21-30 years 
old) are more likely to use mobile phones as converged devices than the other two 
groups. Therefore, based on the assumptions from the market forecast (ACMA 2005), 
the user survey (Oh et al. 2008), the interviews conducted for this research and the 
review of literature, the following hypotheses are formulated: 
  
H8A. Age will moderate individuals’ perceptions of usefulness toward using mobile 
phones as converged devices. 
H8B. Age will moderate individuals’ perceptions of easiness toward using mobile 
phones as converged devices. 
H8C. Age will moderate individuals’ perceptions of enjoyment toward using mobile 
phones as converged devices. 
 
In a study of gender and social influences on technology usage, Venkatesh & Morris 
(2000) found that men are more influenced by technology usefulness but that females 
on the other hand are more influenced by their perceptions of ease of use and subjective 
norms. In a test between gender differences and choices of Internet applications, Weiser 
(2000) find that men use the Internet mainly for entertainment and leisure purposes and 
in contrast females favour the use of the Internet for social communication and 
education assistance. Nysveen, Pedersen and Thorbjornsen (2005a), in their study of 
mobile chat adoption find that the influences of perceptions and social norms are similar 
to the findings concluded by Venkatesh & Morris (2000). Gefen and Straub (1997) find 
that male and female users differ on their perceptions but they are not directly affecting 
the use of e-mail. Debaillon and Rockwell (2005) find that the effect of gender is 
narrow between male and female students in cellular phone usage. Other researchers 
also identify the effect of gender as a significant moderator on an individual’s different 
perceptions (Pearson et al. 2002) and attitudes (Comber, Hargreaves & Dorn 1997; 
Gopal et al. 1997) within the decision process of technology adoption. However, little 
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research has been done that draws the direct relationship between gender and the extent 
of technology use. Therefore, the following hypotheses are proposed: 
  
H9A. Gender will moderate individuals’ perceptions of usefulness toward using 
mobile phones as converged devices. 
H9B. Gender will moderate individuals’ perceptions of easiness toward using mobile 
phones as converged devices. 
H9C. Gender will moderate individuals’ perceptions of enjoyment toward using 
mobile phones as converged devices. 
3.6 THE CONSTRUCTION OF RESEARCH MODELS 
 
The relationships described in the hypotheses have been used to build an empirical 
model for the use of mobile phones as a converged instrument is constructed and 
illustrated in Figure 3.2. This model is constructed on the basis of the relationships 
initially used in TAM but modified on the basis of the discussion in Chapters 2 and 3 in 
this thesis. 
 
 
Figure 3.2 The convergence model 
 
As well as testing a single framework of convergence, the researcher also wanted to 
understand the differing effects of the various independent variables on user’s 
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perception of their impact for each particular use in a converged model. The empirical 
model of convergence overall was disaggregated into four different models that 
represent how users currently engage in their uses of mobile phones for versatile 
activities and purposes. Due to the advent of technology capability, the use of mobile 
phones was characterised as a compound process ranging from a single use (e.g. 
personal information management) to the convergent use (e.g. all four purposes) in 
terms of the advance and convergent use of mobile phones (Figure 3.3).  
 
Figure 3.3 The empirical models of single use and convergent use of mobile phones 
 
The direct and indirect relationships in the literature have been extracted based on 
extant research and the interviews reported in the Appendix A. The same factors 
composed in the convergence model are further incorporated to construct and test both 
the overall model and the four different models, namely PIM, entertainment, e-mail and 
commerce. The direct and indirect factors used in the five models are summarised in 
Table 3.15. 
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Table 3.15 Direct and indirect relationship in different models 
Model Direct relationship Indirect relationship 
Convergence PU, PEOU, PE, PRISK 
Age, gender, phone type, service 
plan, and device ownership 
Personal Information 
Management (PIM) 
PU, PEOU, PE 
Age, gender, phone type, and 
device ownership 
Entertainment PU, PEOU, PE 
Age, gender, phone type, and 
device ownership 
E-mail communication PU, PEOU, PE 
Age, gender, phone type, service 
plan, and device ownership 
Commercial 
Transactions 
PU, PEOU, PE, PRISK 
Age, gender, phone type, service 
plan, and device ownership 
Note: PU—perceived usefulness; PEOU—perceived ease of use; PE—perceived enjoyment; 
PRISK—perceived risk 
 
 
The model that represents the use of mobile phones for personal information 
management (PIM) comprises three direct indicators: PU, PEOU and perceived 
enjoyment (PE). Usefulness and easy to use are both referred in the personal interviews 
as the facilitators that influence the convergent use of mobile phones. While the feeling 
of enjoyment on the other hand is shown to influence people’s intrinsic motivations and 
behaviours respectively in the literature and should be taken into consideration. Age and 
gender are assumed to moderate the effects of usefulness, ease of use, and enjoyment to 
explain users’ IT usage. Phone type and device ownerships are also regarded as two 
new factors withdrawn from personal interviews and have not yet been used in prior 
studies. They are assumed to share the functionality effect of individual’s age and 
gender in this research. After taking account of both direct and indirect factors, the PIM 
model is shown in Figure 3.4.  
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Figure 3.4 The PIM model 
 
 
 
In a similar way to the construction of the PIM model, the use of mobile phones for 
entertainment is derived from hedonic-oriented utilisation in prior literature, such as 
watching video clips, listening to mp3 music or playing a game. On the other hand, 
factors such as usefulness and ease of use are referred as facilitators of convergent use 
of mobile phones in the personal interviews. Hence, three independent indicators, 
namely PU, PEOU, PE are applied to test the use of mobile phones for entertainment 
directly. The moderators (e.g. age, gender, phone type and device ownership) are 
assumed to intervene within the casual relationship between psychological indicators 
and users’ mobile activities (Figure 3.5). 
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Figure 3.5 The entertainment model 
 
As noted in the study of mobile service bundle (Teerling et al. 2009), it is necessary for 
individuals to both select the specific mobile handset (e.g. 3G compatible) and 
subscribe to a service plan which supports mobile data transmission (e.g. GPRS or 3G). 
This will include the mobile Internet or online banking before they can use these 
versatile services. In a way that is different from the PIM and the entertainment models 
which are mainly device oriented, the use of mobile phones for e-mail communication 
and commercial transactions are assumed to be service dependent. It is also referred as 
an inhibitor that relates to the service availability, transmission bandwidth and service 
cost in the personal interviews. Hence, the factor of service plan is added into the test of 
e-mail model and also incorporated into the test of commerce model (Figure 3.7). 
 
The results of personal interviews also show that three psychological factors (i.e. 
usefulness, ease of use, and enjoyment) are also referred to as facilitators in the 
convergent use of mobile phones. In addition, age, gender, phone type, service plan and 
device ownership are regarded as the moderators in the interviews. They are grouped 
togethers as research indicators that may affect the use of mobile phones for sending 
and receiving e-mail (Figure 3.6).  
Perceived 
Usefulness 
Perceived 
Enjoyment 
Perceived Ease 
of Use 
Use of mobile phone 
for entertainment 
Age Gender 
Phone 
type 
Device 
ownership 
Chapter 3 – The Development of an Empirical Framework from Exploratory Interviews 
- 89 - 
 
Figure 3.6 The e-mail model 
 
Perceived risk (PRISK) is assumed to affect the use of mobile phones for online 
transactions in prior research. In addition, some studies also assert that mobile 
commerce is not only the technological interactions between users and service delivery, 
but is also involved with different service providers and other companies (e.g. banks 
and retail merchants) (Balasubramanian, Peterson & Jarvenpaa 2003). Hence, in this 
research perceived risk is regarded as an additional factor exclusive from PU, PEOU 
and PE that may influence the use of mobile phone for commercial transactions. The 
descriptions of risk aversion are conceivable in the personal interviews where they 
described not to use their mobile phones for online transactions because of weak 
security, high service cost, and unreliable transmission. In summary, derived from the 
results of personal interviews and literature support, four psychological factors (i.e. 
usefulness, ease of use, enjoyment and risk) and five external factors (i.e. age, gender, 
phone type, service plan and device ownership) are also identified as factors that may 
influence the convergent use of mobile phones (Figure 3.7).  
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Figure 3.7 The commerce model 
 
3.7 SUMMARY 
 
This chapter has explored user activities and motivations for the use of mobile phones 
both from a set of 50 interviews of current users of mobile phones in Australia and from 
extant research reported in the literature. In addition to the factors that are exclusively 
drawn from social psychology and the technology adoption literature, some factors 
derived from individuals’ use contexts, capabilities, and resources are also critical to 
affect user behaviours and are worth further explication. Meanwhile, due to the advent 
of different convergences, the technology capacity (e.g. device features, storage, and 
service plan) and infrastructure (e.g. transmission medium) of a converged mobile 
device (e.g. PDA, Smartphone, laptop) are growing rapidly and this affords individuals 
with more capabilities and functionalities to access various information and services 
(Lyytinen & Yoo 2002).  
 
Although prior studies of mobile phone are grounded in TAM or other extended models 
(e.g. UTAUT) to study the adoption and use of new mobile devices and services, 
research gaps and limitations still exist in explicating the use of mobile phone for 
various purposes, contexts, and activities. Therefore, it is critical to build an empirical 
framework to pertain a deep understand of the convergent use of mobile phones. 
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Through conducting the in-depth personal interviews, the findings from user 
descriptions are helpful in this research to identify and consolidate the influential factors, 
the use purposes, and their causal relationships. These have been combined into 4 
models based on each of the forms of multiple use of mobile phones. The research 
indicators are reconstituted with a number of psychological-related factors (i.e. 
usefulness, ease of use, enjoyment and risk), technology-related factors (i.e. device type 
and service plan), and demographic factors (i.e. age and gender). The conceptual models 
consist of both direct and indirect factors in a similar but extended form of prior TAM 
models. Drawing from the segmentation in the literature and interview data, four use 
purposes, namely personal information management (PIM), entertainment, e-mail 
communication, and commercial transactions are characterised as the dependent user 
behaviours, and in turn composed as the convergent use of mobile phones. The 
preliminary hypotheses are proposed based on the theoretical relationships supported in 
the literature. These hypotheses were used to frame and develop a survey of Australian 
multiple use of mobile phones. The next three chapters describe that research and 
describe the implications in the data analysis.  
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CHAPTER 4 SURVEY RESEARCH METHODOLOGY 
AND DESIGN 
4.1 INTRODUCTION 
 
In the previous chapter, a conceptual framework of four models was developed based on 
the literature review which was enriched by the results of the qualitative interviews with 
general mobile phone users. Research hypotheses were proposed to depict the 
interrelationships between different psychometric indicators and convergent use of 
mobile phones.  
 
This chapter elucidates the research methodology and design which includes the 
epistemological choices, instrument design, sample frame, procedures for data 
collection and statistical techniques chosen. 
4.2 RESEARCH APPROACH AND METHODOLOGY FOR SURVEY 
RESEARCH 
 
Research philosophy guides researchers as to adoption of a school of thought that 
explains how they view the world. Researchers are thus able to carefully select their 
theoretical position on and can seek an explanation in a scientific manner to understand 
the social phenomena they wish to explore. The epistemological choice enables 
researchers to clarify their research approach, strategy and procedures which is aimed at 
better understanding the complexity of the social world (Saunders, Lewis & Thornhill 
2007). Following this assumption, although the concept of technology convergence has 
been publicly acknowledged for a decade, this phenomenon has not yet been well 
studied in the research community. Therefore, it was essential to first explore this social 
phenomenon by reference to the qualitative interviews presented in Chapter 3.  
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This research utilised the procedures of the exploratory fieldwork in developing the 
questionnaire during the research design phase. The results of this work (Chapter 4) 
were then used to develop the survey (reported in this and the following chapters). Next, 
the findings from the survey research were further examined and tested systematically 
against another qualitative study to confirm the results (Chapter 8).   
 
According to the terminology of research, there are three approaches that can lead 
researchers to explore the rationale behind social phenomena within the social sciences: 
positivist, interpretivist, and critical. Neuman (2003) examined the similarities and 
differences among the three approaches and suggested that social researchers choose 
their approach based on: (1) an understanding of the assumption of each research 
paradigm; (2) the research questions to be solved and the technique to be used; and (3) 
the examples used in prior literature. Table 4.1 summarises the three research 
approaches including descriptions of their different viewpoints on conducting social 
science research.  
 
Table 4.1 Three major research approaches within the social sciences (Neuman, 2003) 
Research approach Descriptions of approach 
Positivist 
Positivism sees social science as an organised method for 
combining deductive logic with precise empirical observations of 
individual behaviour in order to discover and confirm a set of 
probabilistic causal laws that can be used to predict general 
patterns of human activity  
Interpretivist 
The interpretivist approach sees social science as the systematic 
analysis of socially meaningful action through the direct, detailed 
observation of people in natural settings in order to arrive at 
understandings and interpretations of how people create and 
maintain their social worlds 
Critical 
The critical approach defines social science as a critical process of 
inquiry that goes beyond surface illusions to uncover the real 
structures in the material world in order to help people change 
conditions and build a better world for themselves  
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As Neuman (2003) has explained, positivist researchers seek to draw explanations from 
a series of objective and scientific measures (or observations). Interpretivist researchers, 
on the other hand, attempt to develop an understanding of social life by uncovering how 
people construct meaning in natural settings.  
 
May (2001) stated that positivists are interested in understanding people’s opinions 
about how social events affect their lives. Therefore, it is rational for positivist 
researchers to use surveys, experiments and statistics to explain ‘law-like’ patterns by 
illustrating the causal relationships between psychological cognition and behaviours. In 
contrast, interpretivist researchers are more interested in studying the subjective 
meaning drawn from the observation of social actions. Hence, participant observation 
and field research are often chosen as the preferred techniques for interpretivist research. 
In general, positivism is primarily meaningful if the research assumption is to follow 
a scientific rule, obey objectivity and generalise the findings, as opposed to the 
assumptions of interpretivism (May 2001).  
 
May (2001) also noted that the fundamental differences between these two paradigms 
relate to the ‘realm of theory’. Positivist research relies on theory to refine its instrument 
for data collection, while interpretivist research, as rooted in empiricism, has no theory 
to guide its process of data collection. The data collected by interpretivist research are 
presumed to reveal the facts through subjective meaning, without the intervention of 
theory. In this regard, positivist research at times may rely on the propositions of 
interpretivist research in order not only to test theory but also to gain a better 
understanding of people’s reactions to their interactions in the social environment. 
 
Although both positivism and interpretivism are commonly used to justify different 
approaches to research, it is the position and decisions of researchers to determine how 
to justify a better solution to answer the research question. In fact, most research in 
IT/IS is positivist-oriented as researchers in this field are more interested in uncovering 
the influential factors and the relationships among technology, individuals and 
organisations involved (Orlikowski & Baroudi 1991). Therefore, to understand the 
interactions of technology convergence and individual behaviour in this research will 
require more evaluation and investigation, specifically from a number of perspectives, 
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such as individual characteristics, technology choice and psychological perceptions in 
the contexts of convergence.   
 
As mentioned in Chapter 3, pragmatists were assumed to be suspicious about the results 
obtained by a single research method. Hence, mixed methods were favoured and mostly 
conducted by researchers who believed in practicing pragmatism and concluding their 
research findings. Acknowledging the different perspectives of positivism and 
interpretivism, the choice of survey research aims to extend and verify the results 
derived from exploratory interviews as the practices of pragmatism in this research.  
4.3 DEVELOPMENT OF THE QUANTITATIVE RESEARCH 
 
Based on the paradigm of positivism, the most common method used to collect primary 
data is to conduct a large-scale survey to collect samples from a representative 
population. Unlike the techniques for data collection in qualitative research, the survey 
is characterised by researchers purposively seeking general rules from different 
orientations, such as conducting surveys for factual, attitudinal, social psychological or 
explanatory purposes (Ackroyd & Hughes 1981; May 2001). Researchers such as 
Orlikowski and Baroudi (1991) have showed that the survey approach is dominant in 
IT/IS studies and has been frequently used in research into technology adoption 
(Choudrie & Dwivedi 2005; Lee, Kozar & Larsen 2003). In this regard, the main body 
of this research follows the principles of positivism and the quantitative approach. The 
majority of the research questions in this study necessitate an examination of differences 
and dependency among variables. Hence, the quantitative approach is suitable to answer 
such questions in terms of identifying structural relationships and generalisation of 
results. In accordance with Churchill’s (1979) suggestions for improving research 
measurements, the survey design and data collection method were formulated to ensure 
they were conducted in a rigorous and scientific manner, as is described in the following 
section.  
4.4 DEVELOPMENT OF THE QUESTIONNAIRE 
 
A total of 13 questions were included in the questionnaire (Appendix A). The 
questionnaire consisted of three sections. The first section (Q1 to Q3) probed 
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individuals in relation to their use of mobile phones, which included the choice of phone 
type, service plan, and the ownership of PC and other portable devices. The second 
section (Q4 to Q6) was designed to capture an overview of the individual’s perceptions 
toward using mobile phones for multiple purposes. Multiple items were adapted to 
measure various perceptions such as perceptions of usefulness, ease of use, enjoyment 
and risk in the context of respondents evaluating the use of mobile phones for personal 
information management (PIM), entertainment, e-mail and commercial transactions. 
The third section (Q7 to Q12) primarily identified each individual respondent’s 
background information, such as age, gender, education and occupation. The last 
question (Q13) asked the respondents to provide their mobile phone number as a means 
to identify duplicated entries and as a contact in relation to the lottery incentive.  
 
4.4.1 The development of research indicators 
 
According to Churchill (1979), the aim of the literature should be to reveal ‘how the 
variable has been defined previously and how many dimensions or components it has’. 
In this regard, the survey questions in this research were adapted from questions and 
measurement scales used in prior literature (Davis 1989; Legris, Ingham & Collerette 
2003). Multidimensional scaling was also used to ensure that the variables achieved the 
accepted structural reliability and monological validity (Malhotra, N. 1987; Straub, 
Boudreau & Gefen 2004). In addition, multiple items were used to represent the 
unobserved latent variable which assesses the unidimensionality and the internal 
consistency of the measures (Nunnally 1978).  
 
Referring to the early theories proposed by Cronbach (1971), Churchill (1979) and 
Straub (1989) in relation to content validity, this research adapted the findings of Legris 
et al.’s (2003) study in which they analysed the measurement items of perceived 
usefulness (PU) and perceived ease of use (PEOU) previously used in major IT/IS 
journal papers. Each item was ranked by the frequency with which it appeared in the 
work of 22 authors (Table 4.2) selected from the literature, and their results were used 
as a benchmark to determine the item representation in the research constructs in this 
research.   
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Table 4.2 Prior researchers in the works of TAM constructs (source: Legris et al., 2003) 
1 Davis (1989; 1993) 9 Chau (1996) 17 Karahanna, Straub & Chervany (1999) 
2 Davis, Bagozzi & Warshaw (1989) 10 Szajna (1996) 18 
Lucas & Spitler 
(1999) 
3 Mathieson (1991) 11 Davis, Bagozzi & Warshaw (1989) 19 Hu et al. (1999) 
4 Davis, Bagozzi & Warshaw (1989) 12 
Jackson, Chow & 
Leitch (1997) 20 
Dishaw & Strong 
(1999) 
5 Subramanian (1994) 13 Igbaria et al. (1997) 21 Venkatesh & Davis (2000; 1996) 
6 Taylor & Todd (1995b) 14 Bajaj & Nidumolu (1998) 22 
Venkatesh & Morris 
(2000) 
7 Taylor & Todd (1995a) 15 Gefen & Keil (1998) 
8 Keil, Beranek & Konsynski (1995) 16 
Agarwal & Prasad 
(1997; 1999) 
 
 
4.4.1.1 Measurement of PU and PEOU 
The questions used in the literature and noted in Table 4.3 were used to measure the 
dimensions of usefulness, such as those related to productivity, effectiveness, job 
performance and usefulness were ranked as the most frequent questions that were 
adapted to measure the construct of perceived usefulness outlined in the literature. The 
research items were measured on a 7-point Likert scale, where 1 means “strongly 
disagree” and 7 means “strongly agree”.  
 
Table 4.3 Original statement of perceived usefulness 
Measurement Items Frequency Rank 
Overall, I find the (application) useful in my job 19 1 
Using (the application) increases my productivity 19 1 
Using (the application) enhances my effectiveness on the job 18 2 
Using (the application) increases my job performance 17 3 
Using (the application) makes it easier to do my job 10 4 
The application enables me to accomplish tasks more quickly 9 5 
Using (the application) improves the quality of the work I do 5 6 
Using (the application) gives me greater control over my work 2 7 
Using (the application) allows me to accomplish more work 
than would otherwise be possible 
1 8 
The application supports critical aspects of my job 1 8 
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However, as suggested by some researchers such as Venkatesh and Brown (2001) and 
Venkatesh et al. (2003), the variables used in the original research were mainly work-
oriented. Thus it was necessary to either revise or complement the contexts of mobile 
phone use to include additional context of personal life. The variable of controllability 
was therefore further divided into two measures: the perceived usefulness of control 
over work and the perceived usefulness of control over personal life (PU1 and PU2). 
Similarly, the individual perception of easiness was also divided into two measures: as 
either connected to a compulsory (i.e. work) or a voluntary (i.e. personal life) context 
(PU3 and PU4).  
 
As a result of different contexts between information system adoption and use of mobile 
phones, the measure of effectiveness was converted from job performance in the 
measurement of perceived usefulness (PU) (Davis 1989) to the enhancement of one’s 
memory as a major advantage of using a mobile phone (PU5). This statement was 
supported by prior mobile studies (Pedersen 2005; Teo & Pok 2003) and derived from 
the descriptions of personal interviews as many participants recalled the effectiveness of 
using mobile phone to help them remember and manage important things in both works 
and personal life. Using a similar source, productivity, quickness and quality of works 
which were associated with usefulness of IT were combined as one measure of 
perceived usefulness for saving time (PU6) in the use of mobile phones, Some 
researchers also considered time savings as more appropriate to productivity when it 
comes to the study of mobile technologies (Kwon & Chidambaram 2000; Lu et al. 
2005; Pedersen & Nysveen 2003). One additional variable—sharing joy with others—
was added as a complement to the perception of usefulness, which was also derived 
from the interviews and was included as part of the functionality of mobile phones 
(PU7).   
 
In addition to the items that measure general perceptions toward the uses of mobile 
phones, four specific items were added to measure perceptions toward four specific use 
purposes: perceived usefulness of using mobile phones for PIM, entertainment, e-mail 
and commercial transactions. A total of 11 items on a 7-point Likert scale were used to 
measure perceived usefulness in this research. The questions are shown in Table 4.4.  
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Table 4.4 Research statements used to measure perceived usefulness (PU)  
Variable Item Statements 
PU1 A mobile phone gives me greater control over my work 
PU2 A mobile phone gives me greater control over my personal life 
PU3 A mobile phone makes my work easier 
PU4 A mobile phone makes my personal life easier 
PU5 A mobile phone helps me remember things effectively 
PU6 A mobile phone saves me a lot of time 
PU7 A mobile phone enables me to share joy with others 
PU-PIM A mobile phone is useful for organising my personal information 
PU-ENT A mobile phone is useful for entertainment 
PU-E-MAIL A mobile phone is useful for e-mail communication 
PU-COMM A mobile phone is convenient for commercial transactions 
 
Derived from the findings of Legris (2003), the research variables which were used to 
assess the dimensions of easiness, flexibility, learning, technology interface interaction, 
and required mental effort relating to the measurement of perceived ease of use (PEOU) 
were also ranked by the frequency of items listed in the literature cited in Table 4.2. The 
questions used are shown in Table 4.5.  
 
Table 4.5 Original statement of perceived ease of use (PEOU) 
Measurement Items Frequency Rank 
Overall, I find the (application) easy to use 21 1 
I find it easy to get the (application) to do what I want it to do 16 2 
Learning to operate (the application) is easy for me 13 3 
The (application) is rigid and inflexible to interact with 10 4 
I find (the application) cumbersome to use 8 5 
I find it takes a lot of effort to become skilful at using the 
(application) 
8 5 
Interacting with the (application) requires a lot of mental effort 8 5 
My interaction with the (application) is clear and understandable 5 6 
Interacting with the (application) is often frustrating 2 7 
It is easy for me to remember how to perform tasks using the 
(application) 
2 7 
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From the screening of item frequency in the measurement of PEOU, items that measure 
mental requirement (PEOU1), flexibility (PEOU2), learning (PEOU3) and personal skill 
(PEOU4) were chosen as the measures of one’s PEOU of the use of mobile phones for 
this research.  
 
In addition to the use of frequency of items as a representation of concurrent validity, it 
was assumed that measuring individuals’ perceptions toward specific behaviours would 
effectively increase the reliability of the measure (Neuman 2003). Therefore, unlike the 
items that were used to measure a single behaviour in TAM, four additional items were 
incorporated to measure the use of mobile phones for four different purposes in the 
measurement of perceived ease of use (PEOU)—namely PIM, entertainment, e-mail 
communication and commercial transactions (i.e. PEOU-PIM, PEOU-ENT, PEOU-
EMAIL, and PEOU-COMM). The research instrument used eight questions to measure 
PEOU by using a 7-point Likert scale, where 1 means “strongly disagree” and 7 means 
“strongly agree”. In addition, reverse wording was used in the item of PEOU1 to detect 
unreliable responses (Table 4.6).  
 
Table 4.6 Research statement of perceived ease of use (PEOU) 
Variable Item Statements 
PEOU1 Mobile phones require me to use a lot of mental effort 
PEOU2 It is easy to get a mobile phone to do what I want it to do 
PEOU3 Learning to use a mobile phone is easy 
PEOU4 It is easy for me to become skilful when I use my mobile phone 
PEOU-PIM 
It is easy to use a mobile phone for organising my personal 
information 
PEOU-ENT It is easy to use a mobile phone for entertainment 
PEOU-EMAIL It is easy to use a mobile phone for e-mail communication 
PEOU-COMM It is easy to use a mobile phone for commercial transactions 
 
4.4.1.2 Measurement items for perceived enjoyment (PE) 
 
In contrast to the utilitarian use of information systems, several researchers introduced 
the construct of perceived enjoyment (PE) to the monological framework of TAM 
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(Davis, Bagozzi & Warshaw 1992; Teo, T. S. H., Lim, V. & Lai, R. 1999; van der 
Heijden 2004). The notion of PE derives from the concept related to human cognition 
and behaviour in the context of human–computer interaction (Webster & Martocchio 
1992). It is also regarded as being oriented towards hedonic motivation and 
consumption (Holbrook & Hirschman 1982). Hence, in contrast to the constructs that 
are based in utilitarian purposes, empirical researchers have either adopted the construct 
of perceived enjoyment to explain the use of information technology (IT) that has 
hedonic characteristics (van der Heijden 2004), or have regarded it as a discrete factor 
that defines the nature of technology use on the basis of hedonic motivation (Davis, 
Bagozzi & Warshaw 1992; Teo, T., Lim, V. & Lai, R. 1999). In this research, perceived 
enjoyment is applied to explain the use of mobile phones for different purposes, 
especially for the purpose of entertainment as a reflection of the consistency between 
hedonic motivations and behaviours.  
 
The original items consisted of seven criteria, ranging from fun to frustrating, pleasant 
to unpleasant, negative to positive, pleasurable to painful, exciting to dull, foolish to 
wise, and enjoyable to unenjoyable. Each item was measured by a 7-point semantic 
likert scale, where 1 means “extremely likely” and 7 means “strongly unlikely” (Table 
4.7).  
 
Table 4.7 Original statement of perceived enjoyment (PE) 
Authors Measurement items 
Davis & Bagozzi (2000) 
• I find using WriteOne to be enjoyable (likely/unlikely) 
• The actual process of using WriteOne is 
(unpleasant/pleasant) 
• I have fun using WriteOne (likely/unlikely) 
Chin & Gopal (2004) 
Revised the same items and measurement scales from 
Davis’s work 
Igbaria et al. (2004) 
Using my computer in my job is… 
** Using 7-point semantic scales in seven perceptual items 
Teo et al. (1999) 
I feel that using the Internet is… 
** Using 7-point semantic scales in seven perceptual items 
Cheung, Chang & Lai 
(2000) 
Using the Internet/WWW to do my job would be... 
** Using 7-point semantic scales in four perceptual items 
Heijden (2004) Adapted 7-point semantic scale in four measured items 
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Four questions and a 7-point semantic scale were repeatedly used to compose 16 items 
for the measurement of perceived enjoyment, which represent the use of mobile phones 
for four different purposes in this research. The descriptions of each variable that 
measures the construct of perceived enjoyment are illustrated in Table 4.8.  
 
Table 4.8 Research statement of perceived enjoyment (PE) 
Variable Item Statements 
PE-PIM1 
I believe that using a mobile phone for personal information management 
is interesting 
PE-PIM2 
I believe that using a mobile phone for personal information management 
is fun 
PE-PIM3 
I believe that using a mobile phone for personal information management 
is pleasurable 
PE-PIM4 
I believe that using a mobile phone for personal information management 
is exciting 
. 
. 
. 
PE-COMM1 
I believe that using a mobile phone for commercial transactions is 
interesting 
PE-COMM2 I believe that using a mobile phone for commercial transactions is fun 
PE-COMM3 
I believe that using a mobile phone for commercial transactions is 
pleasurable  
PE-COMM4 
I believe that using a mobile phone for commercial transactions is 
exciting 
 
4.4.1.3 Measurement items for perceived risk 
 
Perceived risk has been defined as ‘the uncertainty that customers face when they 
cannot foresee the consequences of their purchase decisions’ (Chan & Lu 2004  p. 24). 
The construct of perceived risk (PRISK) for this research was mainly adapted from the 
scales used by Chan and Lu (2004) because perceived risk had not been tested in the 
context of the adoption of mobile banking, nor has it been testing in the context of this 
study. Issues such as security, privacy and concerns about monetary loss were adapted 
for the composition of five measurement items of perceived risk (Table 4.9).  
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Table 4.9 Original statements of perceived risk by Chan and Lu (2004) (PRISK) 
Question Item Statement 
Q1 I am not confident of the security aspects of (the system) 
Q2 Others will know information concerning my (system) transaction 
Q3 Others can tamper with information concerning my (system) transaction 
Q4 Advances in security aspects provide for a safer (system) 
Q5 It is very easy for my money to be stolen if using a (system) 
 
Perceived risk was specified in this research to measure people’s evaluation of using 
mobile phones exclusively for online transactions. The factors affiliated with this 
construct were derived from prior studies which sought to explain the adoption of e-
services via the Internet or online services.  
 
The original items were employed to measure people’s adoption of Internet banking; 
thus it was necessary to revise the statement to suit the mobile phone use context. Four 
items were generated by using a 7-point Likert scale, where 1 means “strongly disagree” 
and 7 means “strongly agree” (Table 4.10).  
 
Table 4.10 Research statement for perceived risk (PRISK) 
Variable Item Statements 
PRISK1 I am confident that using a mobile phone for transactions is secure 
PRISK2 
I am confident that other people cannot tamper with the information I 
provide when using my mobile phone for commercial transactions 
PRISK3 
The third party providers I interact with on my mobile phone are 
trustworthy 
PRISK4 
I am confident that using my mobile phone for transactions will not cause 
me to lose any money 
 
The scores obtained from these measurements were converted reversely to represent the 
level of risk by individuals. In other words, it is presumed that people who express 
positive agreement perceive less risk when using mobile phones for online transactions.  
 
After summarising each research construct, a total of 39 items were categorised to 
represent four research indicators in the questionnaire (Table 4.11). 
 
Chapter 4 – Survey Research Methodology and Design 
- 104 - 
Table 4.11 Research indicators used in the questionnaire 
Dimension Indicator 
No. of 
items 
Usefulness  
PU1, PU2, PU3, PU4, PU5, PU6, PU7,  
PU-PIM, PU-ENT, PU-EMAIL, PU-COMM 
11 
Ease of use  
PEOU1, PEOU2, PEOU3, PEOU4, PEOU-PIM, 
PEOU-ENT, PEOU-EMAIL, PEOU-COMM 
8 
Enjoyment  PE-PIM, PE-ENT, PE-EMAIL, PE-COMM 16 
Risk PRISK1, PRISK2, PRISK3, PRISK4 4 
Total Number of Items 39 
 
4.4.2 The inclusion of the N/A option in the questionnaire 
 
According to Babbie (1990), Fowler (2002) and Wright (2005), potential bias might be 
generated from measurement errors if respondents are forced to answer all questions in 
a survey when they are not qualified to answer. To solve this problem, an option of “not 
applicable (N/A)” was introduced to complement the original research scale. The option 
of N/A was initially designated to allow people who are unable to evaluate their 
perceptions (e.g. who have had no prior experience) or incapable (e.g. no such function 
embedded in their phone) of providing proper answers to all questions in the survey 
questionnaire. In such cases, respondents were expected to choose N/A as their 
response. 
4.4.3 The measurement of phone type and service plan 
 
Some researchers claim that the individual’s choice of phone type and service 
subscription would influence his or her decision to adopt mobile devices or use a cluster 
of mobile services (Carlsson et al. 2006; Carlsson et al. 2005b; Sarker & Wells 2003). 
Most research has treated the choice of both phone type and service plan as part of 
individuals’ profiles. As implied by Bouwman et al. (2008), most researchers seldom 
treat them as separate indicators or constraints which may either facilitate or inhibit the 
use of mobile phones for advanced data services.  
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Although mobile users vary in their choice of mobile handset and service plan, they are 
required to make decisions in prior to use mobile services. Due to a lack of a valid scale 
for measuring choice of device type and service plan, the measurements of these 
precedent choices were based on the segmentation of mobile handsets and services in 
Australia. Three types of mobile phone handsets (1 = basic, 2 = advanced and 3 = 
multifunctional) and four types of service plans (1 = prepaid, 2 = cap plan for voice 
communication, 3 = cap plan for limited data access, and 4 = 3G broadband data access) 
were first defined and coded by the following descriptions (Table 4.12 and Table 4.13).  
 
Table 4.12 Individual’s choice of phone type 
Phone Type Description 
Basic 
People who can use mobile phones for voice communication, short 
message service (SMS) and features of personal organiser 
Advanced 
Including the features above plus camera, mp3 music, games, and 
GPRS capability 
Multifunctional 
Including the features of the two mentioned above, plus web 
browser, e-mail and office applications 
 
Table 4.13 Individual’s service subscription 
Service Type Description 
Prepaid 
Voice and SMS communication only and needs to recharge 
credit before use 
Cap plan for voice and 
SMS only 
Voice and SMS communication only and charged on a 
monthly basis 
Cap plan for voice and 
limited data access  
People can use voice and data communication with limited 
bandwidth (e.g. WAP/GPRS/EDGE) 
3G data plan For voice and broadband data access with monthly charges 
 
4.4.4 The measurement of technology ownership 
 
Several researchers have argued that technology adoption studies seldom pay attention 
to the effects generated by the ownership of other technology products which may either 
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facilitate or inhibit the new technology adoption (Anderson & Ortinau 1988; Gatignon 
& Robertson 1985; Shih & Venkatesh 2004). Based on the conclusions by several 
diffusion researchers, Anderson and Ortinau (1988) have asserted that technology 
innovators own more electronic products than late adopters. Gatignon and Robertson 
(1985) argue that the prior acquisition patterns in relation to other technology products 
may influence the determinants of new technology adoption. Expanding on these 
concepts, Shih and Venkatesh (2004) state that complementary technology and external 
access to other technologies may determine the extent of technology usage and 
expectation. 
 
PC synchronisation is assumed to be a critical application for mobile phone users to 
exchange information between different products. PC and Internet are assumed to be 
matured technologies as the penetration rates for both are very high in most Australian 
households. However, little research was found that contrasts the usage patterns of 
mobile phones between PC and Internet users (Teo & Pok 2003). To verify the causal 
relationship between technology innovation ownership and the determinants of 
technology adoption, several researchers use the amount of technology innovation 
adoption as the determinant of adopting a new technology (Dasgupta, Granger & 
McGarry 2002; Kim 2003; Yang 2005). However, few researchers have successfully 
demonstrated the existence of a direct relationship between the two.  
 
Rogers (2003) claims that the adoption of one new technology innovation might trigger 
the adoption of several others in a cluster, which are functionally similar. Hence, several 
communication researchers have assumed that prior adoption, compatibility and 
functional similarity would either facilitate or inhibit adoption of a new technology 
innovation, such as audio information innovations (Neuendorf, Atkin & Jeffres 1998), 
HDTV (Dupagne 1999) and Personal Digital Assistant (PDA) (Kim 2003).  
 
Yang (2006) used 13 items to measure the ownership of technological innovations. 
Kang (2003) used seven items to measure the prior technology ownership. Hence, the 
construct of device ownership is included as a research indicator here which can be 
objectively measured by the number of other digital devices that individuals currently 
own, such as personal computer, laptop, PDA, digital camera, mp3 player, DVD player, 
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or game console. Zero means respondents who did not own any device; and the 
maximum number for device ownership is seven. 
4.4.5 The measurement of demographic variables 
 
Respondents’ age, gender, education, and occupation were measured by either an 
interval or a nominal scale (Table 4.14). Multiple choice responses were included in the 
measurement scale of individual ownership of PC and other portable digital devices. 
The total number of responses was counted for further analysis.  
 
Table 4.14 Demographic variables and survey groups 
Demographic variable Survey groups 
Age 
18-25 (1), 26-30 (2), 31-35 (3), 36-40 (4), 41-45 (5), 46-50 (6), 
51-55 (7), Above 55 (8) 
Gender Male (1), Female (2) 
Education Primary (1), Secondary (2), TAFE (3), Masters (4), PhD (5) 
Occupation Students (1), Non-workers (2), Workers (3) 
 
4.4.6 The measurement of user behaviours 
User behaviours in this research were defined by the respondents’ use of mobile phones 
for four different purposes. Stemming from the user activities shown in the literature 
and from the transcripts of the personal interviews, four use purposes and eleven user 
activities were identified to represent the convergent use of mobile phones, namely 
personal information management (PIM), entertainment, e-mail communication and 
commercial transactions (Table 4.15).  
 
Table 4.15 The purposes and activities in the convergent use of mobile phones 
Use Purpose User activities 
PIM Setting alarm clock; checking schedule; taking notes 
Entertainment Listening to music; watching a video clip; playing a game 
E-mail Communication E-mail with friends; e-mail for business contacts 
Commercial Transactions Checking bank account; paying bills; doing shopping 
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Each user activity (or behaviour) within the context of using mobile phones was 
measured by the level of use, where 0 means “never use”, 1 means “intention to use” 
and 2 means “use it now”, which is a different measure to the measures of usage 
intention (i.e. Likert-type scales) and system usage (e.g. amount of use or frequency of 
use).  
 
As discussed in Chapter 2, research into the adoption and use of multifunctional devices 
and services shows that these capabilities have merged with the use of mobile phones. 
However, existing research has primarily focused on the understanding of adoption 
decisions by individuals and they did not extend their research settings to the contexts 
of convergence where more user behaviours are progressively merged into the use of 
mobile phone. Hence, it is necessary to compose a new construct that helps to 
understand the convergent use of mobile phones. In the literature review and in the 
personal interviews, the convergent use of mobile phones was considered as a higher 
order of user behaviour by taking account of the four different purposes in the use of 
mobile phones as a whole. Based on this notion, the constructs for measuring 
convergent use were composed by the aggregated uses of mobile phones for four 
different purposes, namely personal information management (PIM), entertainment, e-
mail communication and commercial transactions (see Figure 4.1 below).  
 
Figure 4.1 The convergent use of mobile phones 
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Due to the various patterns, purposes and activities involved in the use of mobile 
phones, in terms of user behaviour the level of convergence can be measured by taking 
account of the number of activities that each respondent currently undertakes (i.e. coded 
as 1) or does not undertake (i.e. coded as zero) using their mobile phones. This measure 
formed part of the design of the research questionnaire, presented in Appendix A.  
 
The level of activity in which each mobile user is currently involved is counted from 
zero (i.e. users who do not use their mobile phones for any activity) to 11 (i.e. users who 
undertake all kinds of activities on their mobile phones). In this study, the convergent 
use of mobile phones is composed by a single item and measured by a 12-point 
continuous scale. This new variable has never been validated in any prior research. 
Examples of this measure of the level of convergence among mobile phone users are 
presented in Table 4.16 below.  
 
Table 4.16 Examples of measuring the level of convergence among mobile users  
No. Activities User 1 User 2 User 3 User 4 User 5 
1 Listening to music 0 0 0 1 1 
2 Watching a video clip 0 0 0 1 1 
3 Playing a game 0 0 1 1 1 
4 E-mail with friends 0 0 0 0 0 
5 E-mail for business  0 0 0 0 0 
6 Setting alarm clock 1 1 1 1 1 
7 Checking schedule 0 0 1 0 0 
8 Taking notes 0 0 1 0 1 
9 Checking bank account 0 0 0 0 0 
10 Paying bills 0 0 0 0 0 
11 Shopping 0 0 0 0 0 
The level of convergence 1 1 4 4 5 
 
4.5 SURVEY DESIGN 
 
As mentioned by several researchers, such as Babbie (1990), Fowler (2002) and Wright 
(2005), conducting surveys over the Internet is becoming more pervasive, especially 
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considering the benefits of convenience, low cost and global accessibility. Technically, 
the advantages of conducting an online survey were three-fold in this research. Firstly, 
techniques were used to prevent respondents from skipping questions by prompting 
them to finish any unanswered questions. Secondly, these techniques can effectively 
assist respondents to select their responses properly. The design of an online 
questionnaire further constrains respondents to provide their responses in a standard 
format rather than answering them freely. In this regard, Dillman (2007) suggests that 
researchers who conduct online surveys can prevent errors in data entry and that such 
surveys are particularly suitable for complicated and sensitive questions. Finally, the 
data can be easily maintained and made readily available to transfer to the researcher’s 
database from a remote server, thus avoiding the potential errors caused by human 
intervention. 
 
Despite its advantages, empirical researchers also warn that studies which utilise online 
surveys should be cautious when dealing with certain problems or methodological 
issues, such as generalisability, sampling bias or low response rates, which have been 
recognised and discussed by a number of researchers, such as Andrews, Nonnecke and 
Preece (2003), Best et al. (2001), and Sills and Song (2002). Compared to traditional 
survey techniques, an online survey is more vulnerable to certain potential errors such 
as sampling errors, coverage errors, measurement errors and non-response errors 
(Dillman 2007). Descriptions of these survey errors are presented in Table 4.17.  
 
Table 4.17 Potential survey errors ( Source: Dillman 2007, p. 11) 
Survey error Description 
Sampling error 
The result of surveying only some and not all (randomly 
selected) elements of the survey population 
Coverage error 
The result of not allowing all members of the survey population 
to have an equal or known chance of being sampled for 
participation in the survey 
Measurement error 
The result of poor question wording or questions being presented 
in such a way that inaccurate or uninterpretable answers are 
obtained 
Non-response error 
The result of people who respond to a survey being different 
from sampled individuals who did not respond, in a way relevant 
to the study 
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To minimise the potential threat of survey errors, several procedures—such as non-
probability sampling, multiple methods of delivery, pre-testing of questionnaire and 
survey, and methods aimed at increasing response rates—were employed in this 
research. These actions are discussed in the following paragraphs.  
 
Sampling errors occur when the sample population is not representative and not 
randomly sampled from the whole population, in which case it is difficult to infer the 
research findings to a general population. Sills and Song (2002) argue that most e-mail 
and web-based surveys are not comparable to traditional survey techniques such as mail 
or telephone surveys in terms of the capacity to generalise to the whole population. 
However, this gap can be minimised if researchers limit the sample to a specific 
population and employ effective methods to improve the response rate from the sample 
population.  
 
Furthermore, measurement errors can be minimised by a process of pre-testing as part 
of the questionnaire design. The response rate is assumed to be an indicator of non-
response error (Dillman 2007). As stated by Sills and Song (2002), an online survey is a 
useful means of studying a ‘technologically savvy’ population, but that using multiple 
methods of delivery is recommended to increase the response rate.  
 
Moreover, Best (2001) and Wright (2005) have noted that differences in the response 
pattern and Internet accessibility may cause problems of generalisability due to the 
sampling and coverage errors. However, the objective of this research was not to 
explore online individual behaviours. The Internet was used merely as a mechanism for 
collecting data; hence, it was possible to avoid coverage error from the Internet 
population.   
 
With the advent of ubiquitous Internet access, conducting an online survey by utilising 
access to the university’s website provides an easy way for participants to respond, and 
also increases the opportunity for greater participation. Therefore, the priority in 
utilising an online survey to study mobile user behaviour in this study was to increase 
the number of responses rather than the sampling accuracy from the whole population. 
Many studies of mobile phone behaviours have also chosen the online survey as a 
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means to collect a sufficient sample size for analysis and to recruit their respondents 
based on the research setting (Table 4.18).  
 
Table 4.18 Use of online surveys in mobile phone–related research 
Author Subject Sample Size Data Collection 
Vrechopoulos et al. (2003) M-Commerce 4,105 Online survey 
Teo & Pok (2003) WAP Phone 1,012 Online survey 
Nysveen et al. (2005a) M-Chat 684 Online survey 
Bauer et al. (2005) M-Marketing 1,103 Online panel 
Constantiou et al. (2006) M-Service 1,140 Online survey 
Liao et al. (2007) 3G Service 532 Online survey 
Bina et al. (2008) Mobile Data Service 365 Online survey 
 
4.5.1 Sampling method 
 
In this research, non-probability sampling was deemed appropriate for an online survey 
(Kaye & Johnson 1999). Creswell (2003) asserts that the method of non-probability will 
be more effective if a sample population is ‘widely distributed’. Due to privacy 
concerns stipulated by university policy, it was impossible to obtain a full list of student 
e-mails and thereby to randomly select samples. To ensure the samples selected were 
consistent, snowball sampling was applied as it is regarded as effective in obtaining 
survey data on respondents of similar ages and with similar experiences (Etter & 
Perneger 2000). Neuman (2003) considers snowball sampling to be a way to access a 
population that is hard to reach and effectively expand the sample size by utilising 
interpersonal networks. A number of researchers have also posited convenience 
sampling as a suitable approach for an exploratory study (Hair & Lukas 2008; Kumar, 
Aaker & Day 2002; Malhotra & Birks 2007). Convenience sampling was also used to 
collect quick responses disseminated through a small group of mobile phone users 
(Kurnia, Lee & Yang 2007). In this research, distrinct from convenience sampling, 
snowball sampling involved the request that all participants disseminate invitations to 
four of their friends and make inquiries to find more participants. As opposed to e-mail 
surveys, sending an e-mail with a web link was the most convenient and efficient way 
for participants to distribute the invitations to others, as well as for others to fill out the 
surveys regardless of time and location.   
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Self-selection sampling was also chosen as it is open to the whole sample population 
without any restriction (Wright 2005). Therefore, there was no best solution than to use 
diverse techniques to attract students to participate. For instance, purposive sampling 
was used by distributing invitations at the university library and computer labs where 
students could easily access the Internet and thus complete the online questionnaire.  
4.5.2 Sample location and response rate 
 
The invitations for research participants were included in e-mails and posters were 
distributed to the campuses of five universities in Australia (RMIT University, the 
University of Melbourne, Monash University, Swinburne University, and the University 
of Tasmania). Within most online survey research the ability to calculate the response 
rate is limited, as the size of the online population is unknown (Kaye & Johnson 1999). 
A number of researchers have also acknowledged the limitations to calculating the non-
response rate when utilising snowball sampling (Corbitt, Thanasankit & Yi 2003; Mort 
& Drennan 2005). Hence, to overcome the problem of non-responses, it is critical to 
maximise the exposure and sample size from the sample population as much as 
possible.  
4.5.3 Pre-testing of the questionnaire 
 
It was assumed that implementation of a pre-test cannot only detect problems arising 
from measurement errors but can also help researchers to verify the consistency 
between empirical research and practical issues in the real world (Hunt, Sparkman & 
Wilcox 1982). In order to minimise the causes of measurement error and to achieve 
content reliability and validity, the following steps were implemented. Content validity 
is defined ‘based on the extent to which a measurement reflects the specific intended 
domain of content’(Carmines & Zeller 1991  p. 20). The objective of content validity in 
this research is to ensure that the selection of scale items is consistent with the concepts 
and measurement that define the research constructs in prior literature. Furthermore, the 
test of content validity can be assessed through ‘rating by expert judges, pretests with 
sub-populations, or other means’ (Hair et al. 2006  p. 136).     
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To ensure content validity, firstly two native speakers of English proofread each 
question and gave feedback on some items which might require modification. This was 
necessary as the researcher is not a native speaker of English. A five-point checklist 
proposed by Hunt, Sparkman and Wilcox (1982), namely loaded questions, double 
questions, ambiguous questions, inappropriate vocabulary and missing alternatives, was 
followed. In this research, two professional native English speakers helped to check the 
wording and structure of questions and ensure that those questions are comprehensive 
and clear. Next, two experienced members of the academic staff at RMIT University 
helped to check whether the content and measurement choices used in the questionnaire 
are free of jargon and alternative answers. In addition, five undergraduate students 
voluntarily helped with the final trial of the questionnaire and ensured the scale items in 
the questions were understood and accurately measured by qualified respondents.   
4.5.4 Survey administration 
 
The survey was conducted through access to a web server on which the survey 
questionnaire was hosted. This was used for accessing the questionnaire and managing 
the web database. The survey website was openly accessible to all university students in 
Australia. To decrease sample errors, the survey invitation was only distributed to 
university students who were assumed to have some degree of experience in the use of 
mobile phones. Sampling errors could further be avoided as any ineligible respondents, 
such as students less than 18 years old and non–mobile phone users, were excluded 
from the survey. As displayed in Figure 4.2, the survey statement was highlighted on 
the front page of the website before respondents proceeded to answer the questionnaire. 
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Figure 4.2 The front page of the online survey website 
 
A number of researchers in the field of mobile technology adoption have also used 
online surveys and student samples as tools to conduct their research (Table 4.19).  
 
Table 4.19 Use of student samples in prior mobile phone research 
Author Subject Cases Sample population 
Bruner & Kumar (2005) Handheld device 212 Undergraduate students 
Lu, Yao & Yu (2005) Wireless Internet 388 MBA students 
Lee (2005) M-Commerce 384 
University students and 
company workers 
 
These researchers also consider that the online survey not only provides a flexible way 
to design a complicated questionnaire but also effectively reduces the cost and effort 
required for data collection and data entry. The sample collected from a group of 
university student also subject to the population of potential users in the convergent use 
of mobile phones.  
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4.5.5 Sample size and sample representation 
 
May (2001) claims that sample representation is a more important issue than sample 
size for the issue of non-probability sampling. In terms of the issue of effect size and 
statistical power, it has been recommended that researchers collect a large sample if 
possible (Cohen 1988).  
 
According to statistics released by the Australian Communications and Media Authority 
(ACMA), the majority of mobile phone users were aged from 25 to 34 years in a 2005–
2006 survey. Although the majority of mobile phone users falls within the age bracket 
of generation X, several researchers have concluded that Generation Y will be the early 
adopters of value-added mobile services in the future (Nysveen, Pedersen & 
Thorbjornsen 2005a; Oh, Ahn & Kim 2003). Therefore, sampling from among 
university students should be more representative and cost-saving than sampling from 
the whole population of mobile phone users. 
4.6 DATA COLLECTION PROCEDURE 
 
The online survey of both versions of the questionnaire was launched over a three-
month period, between the 15th of September and the 15th of December 2007. The 
survey questionnaire was self-administered and was able to be filled out by either typing 
the URL address in a web browser or clicking on the link included in an e-mail 
invitation.  
 
A plain language statement was provided on the front page of the survey website which 
explained the objective and criteria for participation (Appendix A). This action aimed to 
ensure that the respondents understood their rights and obligations before participating, 
as well as confirming the sample representation, as participants with no experience with 
mobile phones were ineligible to participate.  
 
The process of completing the online questionnaire took approximately 15 to 20 
minutes, in accordance with the estimation in the pre-test phase. After respondents 
completed the questionnaire and clicked the submission button, they received an 
acknowledgement message which confirmed their successful submission. Subject to the 
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method of snowball sampling, respondents were also asked to forward survey 
invitations to another four people.  
 
After finishing the questionnaire design, the system administrator helped to design the 
layout of the survey pages and linked each question to an associated column in the web 
database. Technically, this was to ensure that there would be no missing data at the 
stage of data entry. Several techniques were employed that embedded computer 
language in the online questionnaire. For instance, respondents were restricted to 
answering all the questions before they could submit their responses to the remote 
server; if they did not, an error message would appear to remind them to finish the 
unanswered questions (Figure 4.3). A request for respondents to provide their mobile 
phone numbers was used to check for duplicated responses and for lottery incentives. A 
lottery draw of a new mobile phone was offered as an incentive for voluntary 
participation which was anticipated to increase the research generalisability, in terms of 
increasing response rate from more participations and reducing bias from non-response 
items (Dillman 2007).  
 
 
 
Figure 4.3 Reminder of unanswered questions in the online survey 
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4.7 STATISTICAL ANALYSIS METHOD 
 
After formulating the measurement scales and the questionnaire layout, a number of 
analytical techniques were chosen to conduct the data analysis at the next stage, the 
results of which could then be matched with the overall objectives of the analysis (Table 
4.20).  
 
Table 4.20 Statistical techniques used in the data analysis  
Objective Corresponding statistical technique 
Demographics, technology-related 
factors, and user behaviours 
Descriptive analysis 
Group mean, outliers, normality Descriptive analysis 
Mean comparison between socio-
demographics and individual choices 
Between subjects: Kolmogorov-Smirnov Z 
(two categories) and one-way ANOVA (three 
or more categories) when dependent variables 
are categorical 
Validation of research instrument 
Principal component analysis (PCA) and 
confirmatory factor analysis (CFA) 
Reliability test Cronbach’s Alpha and composite reliability 
Hypothesis testing Logistic and multiple regression analysis 
 
Descriptive analysis was used to illustrate the profiles of the whole sample population 
based on screening the distribution. The outcomes of mean comparison, on the other 
hand, were able to yield the pattern of group differences. Due to the concerns of normal 
distribution, a non-parametric test, Kolmogorov-Smirnoz Z, was employed to compare 
the differences between two independent groups. One-way ANOVA test was chosen to 
conduct comparisons among three or more independent groups. The reliability and 
validity of the research instrument were verified through a combination of Cronbach’s 
Alpha, principal component analysis (PCA) and confirmatory factor analysis (CFA).  
 
The testing of the research hypotheses relies on the explanation of causal relationships 
between research indicators and criterion behaviours. In this research, it was appropriate 
to employ regression analysis to fit a linear probability model. Instead of using the 
measure of usage intention (UI) to verify system usage, the use of mobile phones for 
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each activity was categorised according to non-users and users. Logistic regression was 
deemed more suitable to estimate the factors which affect mobile user behaviours in the 
four different models. Multiple regression analysis was chosen to explain the causal 
relationship between research indicators and the convergent use of mobile phones. In 
adopting this method, it was also possible to avoid any incongruence between intention 
and behaviour as the aim of this research is to predict existing behaviours rather than 
future behaviours (i.e. future intention). Moreover, the procedures of model testing 
followed the assumptions of multivariate data analysis.    
 
All the survey questions were pre-coded from the web server and converted once the 
participants submitted their responses. This process was automatically completed 
without any human intervention. The figures and tables of statistical results were drawn 
by using MS Office 2003. A statistical software package, SPSS for Windows 16.0, was 
chosen as the main tool for data analysis.  
4.8 SUMMARY 
 
This chapter has presented the plan and design for the study. A positivist research 
paradigm was chosen as a guide for the research theory, design and methodology to 
validate the empirical framework and generalise the findings. The procedures of 
research design and methodology included generation of sample items, data collection 
and the selection of analytical techniques. A self-administered online questionnaire was 
implemented and used to collect individual responses concerning the convergent use of 
mobile phones. The research hypotheses and the relevant literature review assisted the 
development of the content of the questionnaire and the level of measurement required 
for each research variable in the data collection process.  
 
Based on prior suggestions regarding survey design and online surveys, such as those of 
Babbie (1990), Fowler (2002), Best (2001) and Dillman (2007), the research strategy at 
this stage was to ensure the survey implementation is conducted in a scientific and 
rigorous manner. A variety of statistical techniques, such as descriptive analysis, 
exploratory factor analysis and regression analysis, are used to examine factor relevancy 
and the explanation of relationships between multiple indicators and different user 
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behaviours. The statistical validation and interpretation are expected to generate 
findings and implications for both the research community and business practitioners. 
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CHAPTER 5 INSTRUMENT VALIDATION & FACTOR 
ANALYSIS 
5.1 INTRODUCTION 
 
This chapter discusses the process of instrument validation for the survey. After 
completing the data collection, it is essential to first check the data accuracy and 
validate the research instrument before proceeding with hypothesis testing (Field 
2005; Tabachnick & Fidell 2007). Different tests were performed to screen the data 
and verify the survey instrument to ensure it is both reliable and valid and also 
suitable for the underlying assumptions of the analytical techniques chosen to test the 
research hypotheses.   
5.2 DATA SCREENING 
 
The purpose of data screening is to ensure that the data reflect the research design and 
have not been distorted by any errors or any bias (Tabachnick & Fidell 2007). The 
preliminary work of data examination is essential to eliminate errors and bias before 
conducting any sophisticated data analysis (Hair et al. 2006). The following sections 
discuss how major data cleaning and preparation activities were undertaken in this 
research. In accordance with the work of Hair et al. (2006  p. 38), this research 
utilised the underlying procedures of data examination as follows:     
• Evaluation of missing data;  
• Identification of outliers; and  
• Testing of the assumptions underlying most multivariate techniques.  
5.2.1 Missing values 
 
Missing data is an inevitable obstacle within most social science research (Rosenthal 
& Rosnow 2008). As mentioned in the Chapter 4.6, before conducting the survey 
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several techniques were adopted during development of the online questionnaire to 
prevent missing data from survey responses, such as using Java scripts in the 
questionnaire or highlighting the instructions to ensure proper responses. However, 
these procedures can only be used to effectively prevent missing data from respondent 
or system errors; they cannot be used to avoid missing values if the cause was in line 
with the research design (Hair et al. 2006). Survey errors can occur when respondents 
are unable, yet are forced to, provide answers to questions (Babbie 1990). This 
scenario may be anticipated and considered by researchers. Hence, the response 
option of “Not Applicable (N/A)” was implemented in the questionnaire in this study 
to assist respondents to respond to questions they are unable to answer.  
 
Responses of “N/A” are discrete from other survey data and can only be treated as a 
missing value because in this case no information is yielded from respondents. 
Therefore, it is advisable to ensure that the appearance of N/A will not cause bias in 
the interpretation and generalisation. Several researchers have proposed procedures to 
justify the treatment of N/A which were employed based on the pattern of distribution 
and the amount of missing values in this research (Allison 2002; Hair et al. 2006; 
Little & Rubin 2002; Meyers, Gamst & Guarino 2006).  
5.2.1.1 The Pattern of N/A 
 
According to several researchers, if the missing data are not able to be ignored, such 
as missing complete at random (MCAR) or missing at random (MAR), or the number 
of missing values is substantial, certain remedies must be applied in order to avoid 
bias from the incomplete data—for example, choosing a method of imputation that 
uses only valid data, using known replacement data or by calculating replacement 
values (Hair et al. 2006; Little & Rubin 2002; Malhotra, N. K. 1987). However, in this 
research the occurrence of N/A only existed in the psychometrical items designed to 
measure individual perceptions so the response of N/A was anticipated by this 
research. The option of N/A is not implemented in other measurement choices related 
to individual profiles (e.g. demographics and technology choices) and behaviours (e.g. 
use or not use) because respondents are capable of providing their answers that best 
suit their situations instead of rating on a continuous scale. Therefore, unlike missing 
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data that are not distributed randomly, no standard procedure could be found in the 
literature that effectively deals with the data of “not applicable” (N/A) (Allison 2002).  
 
The data with N/A could become valuable information to researchers but a solution 
was required to enable analysis of the N/A data discretely from the original dataset in 
this research. Hence, in contrast to ignorable missing data in which the occurrence 
was random, the appearance of N/A was yet to be decided by the researcher. 
Referring to the descriptions by a number of researchers (Hair et al. 2006; Meyers, 
Gamst & Guarino 2006), the cases of N/A were thus categorised as non-ignorable 
missing data which means the occurrence of missing data cannot be classified as 
ignorable in terms of reasons and situations. In this research, respondents may have no 
opinion or lack of capability (e.g. the requirement of device type or service plan) to 
answer the questions. Researchers often used N/A or “don’t know” responses to 
minimise the risk of getting inaccurate responses from respondents who may not have 
answers to the questions (Barua, Konana & Whinston 2004). However, it was also 
critical to identify the differences between missing data and the data with N/A in this 
research and confirm whether the amount and distribution of N/A would not influence 
the accuracy of the data. 
5.2.1.2 The amount of N/A 
 
Observation of the distribution of N/A data revealed that most cases fell within 
specific groups, notably for the items that measured the uses of mobile phone for e-
mail communication and commercial transactions. In these sections, the percentages 
of N/A ranged from 6% to 24% of the total sample. For any individual case or 
observation, the amount of missing data over 10% alerts the researcher (Hair et al. 
2006). In other words, missing data under 10% is generally regarded as ignorable. 
Based on the sample size (N=246), items with over 5% of N/A of all cases are shown 
in Table 5.1.  
 
As noted, the occurrences of N/A were mostly concentrated among the variables with 
regard to individual perceptions of e-mail communication, commercial transaction 
and perceived risk. The frequency of N/A was revealed from the specific inquiries of 
individual uses of mobile phones, which suggested that these respondents may have 
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no capability or reluctant to evaluate the use of mobile phones for doing commercial 
transactions or sending e-mail, or they may not perceive such uses as risky unless they 
have the capabilities. Hence, given those alternatives, it was expected that these 
respondents would choose the N/A option rather than any other option.  
 
Table 5.1 Missing value in the survey data 
Item No. of Cases Count of N/A Percentage (%) 
PU-EMAIL 228 18 7.3 
PU-COMM 219 27 11.0 
PEOU-COMM 201 45 18.3 
PEOU-ENT 230 16 6.5 
PEOU-EMAIL 224 22 8.9 
PRISK1 229 17 6.9 
PRISK2 220 26 10.6 
PRISK3 215 31 12.6 
PRISK4 223 23 9.3 
PE-COMM1 192 54 22.0 
PE-COMM2 191 55 22.4 
PE-COMM3 191 55 22.4 
PE-COMM4 189 57 23.2 
PE-EMAIL1 215 31 12.6 
PE-EMAIL2 214 32 13.0 
PE-EMAIL3 216 30 12.2 
PE-EMAIL4 214 32 13.0 
Note: PU (perceived usefulness); PEOU (perceived ease of use); PRISK (perceived risk);  
PE (perceived enjoyment); EMAIL (use of mobile phone for e-mail); COMM (use of 
mobile phones for commercial transactions)  
 Note: Only items with a percentage of missing value of over 5% are listed 
 
5.2.1.3 The diagnosis of N/A 
 
Acknowledging the substantive amount of N/A existed in the variables, it was critical 
to determine whether the data with N/A are distributed randomly across the variables. 
According to Hair (2006), the examination of randomness is to compare the 
observations with and without N/A for each variable on the other variables. As noted 
in the previous section, the occurrence of N/A was concentrated on the individual 
perceptions to the use of mobile phones for e-mail and commercial transactions, and 
perceived risk respectively. Therefore, a t-test was performed by using missing value 
Chapter 5 Instrument Validation & Factor Analysis 
- 125 - 
analysis in SPSS on those variables to determine whether the occurrence of N/A was 
distributed randomly between these variables. As noted, the non-significant result (p-
value >0.05) indicates that there is minimum differences between the observed 
missing data pattern in the reduced sample and a random pattern (Hair et al. 2006). 
Hence, it is assumed that if the pattern of N/A is distributed randomly, those cases 
with N/A should be regarded and handled with strategies of missing at random 
(MAR) or missing completely at random (MCAR).  
 
In Table 5.2, some variables with large amount of N/A existed have shown substantial 
differences between the observation of N/A and a random distribution, such as PEOU-
COMM. Therefore, for some variables, the occurrence of N/A failed to meet the 
criteria of MAR or MCAR where the occurrence of N/A is independent from the 
research variables (Little & Rubin 2002). As mentioned above, the occurrence of N/A 
in these variables was largely depended on the respondents’ capacities which cause 
the non-randomness of N/A concentrated in particular sections. Given the substantive 
amount and non-randomness of cases with N/A in some variables, large imputation on 
those variables is not appropriate (Little & Rubin 2002).  
 
Table 5.2 Assessing the randomness of N/A in the variables 
 PU-EMAIL PEOU-COMM PRISK1 PRISK2 PRISK3 PRISK4 
PU-COMM 0.044 0.225 0.935 0.122 0.956 0.584 
PEOU-COMM 0.397 0.000 0.122 0.087 0.014 0.723 
PRISK2 0.372 0.007 0.087 0.541 0.081 0.883 
PRISK3 0.858 0.000 0.000 0.598 0.058 0.047 
PE-COMM1 0.197 0.000 0.009 0.375 0.000 0.006 
PE-COMM2 0.228 0.000 0.004 0.406 0.000 0.005 
PE-COMM3 0.253 0.000 0.004 0.554 0.001 0.007 
PE-COMM4 0.111 0.000 0.003 0.281 0.000 0.004 
PE-EMAIL1 0.008 0.000 0.021 0.006 0.027 0.433 
PE-EMAIL2 0.007 0.000 0.021 0.005 0.027 0.338 
PE-EMAIL3 0.001 0.001 0.122 0.004 0.018 0.461 
PE-EMAIL4 0.004 0.000 0.085 0.006 0.023 0.433 
Note: the highlighted areas are p-value less than 0.05 
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5.2.1.4 The treatment of N/A 
 
Similar to the criterion for handling missing data, if the data with N/A are subject to 
the process of “not missing at random”, no imputation is needed to apply. In addition, 
the data with N/A were attributed to non-ignorable missing data. Hence, listwise 
deletion (or complete case approach) was chosen in this research as it is the simplest 
way to drop all the subjects with N/A data (Hair et al. 2006; Malhotra, N. K. 1987; 
Rosenthal & Rosnow 2008). The reason for this choice is that listwise deletion is not 
only available within a variety of analytical methods, but also deleting all the cases of 
N/A has less impact on the variable mean if the value of particular independent 
variables are dependent on the value of missing data (Meyers, Gamst & Guarino 
2006). Although excluding the data with N/A may eliminate some samples and 
decrease statistical power, this method on the other hand provides a more adequate 
sample for data analysis in terms of measurement errors (e.g. data entry errors or data 
collection problem) or response bias (e.g. refusal to answer) (Hair et al. 2006). Under 
these circumstances, N/A is not subject to any value and can only be treated and 
excluded as a missing data (Allison 2002). In addition, the responses of N/A did not 
provide any direct observation to assess the effects and relationships between 
individual perceptions and behaviours. Moreover, the analysis of N/A pattern was also 
beyond the interest of this research.  Hence, cases with N/A were excluded in the 
analysis. The numbers of missing data are listed in the univariate data analysis in 
Appendix B.  
5.2.2 Outliers 
 
According to Hair et al. (2006  p. 73), outliers are defined as ‘observations with a 
unique combination of characteristics indefinable as distinctly different from the other 
observation.’ The existence of outliers is assumed to work against the objective of 
analysis and can seriously distort statistical tests if the characteristics of outliers are 
not part of the research design. Based on the descriptions proposed by Tabachnick and 
Fidell (2007), outliers can have four causes: incorrect data entry, failure to specify a 
missing value code, a disqualified case, or a case with an extreme value that deviates 
from the normal distribution.  
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Several techniques such as univariate, bivariate and multivariate detections can be 
employed to identify case outliers (Hair et al. 2006). Similar to the techniques used to 
prevent the occurrence of missing values, the computer language implemented in the 
online survey can also encourage respondents to provide standardised responses (e.g. 
a 7-point Likert scale). In this survey, data stored on the web server were coded in 
advance and converted without the unwanted interference of repeated data entry. 
Hence, as suggested by Pallant (2001), after screening during the descriptive analysis 
(i.e. visual observation of the distribution of histogram, box plot, and 5% Trimmed 
mean), no univariate outliers were found showing an extreme value (e.g. a response of 
8 in 7-point Likert scale) or by errors in data entry (e.g. input 5 but type in 55). 
Therefore, no further amendment was necessary.   
 
Outliers may also occur if respondents do not provide ‘true’ answers. Three such 
cases were detected in this research where respondents did not qualify for the criterion 
of university student (e.g. respondents were only primary school graduates). Another 
instance of outliers occurred in the case of respondents who are only part-time 
students taking courses on the weekend, in which case their age and education level 
did not fit the sample criteria as university students. These cases, attributed as outliers, 
were deleted from the dataset. Three cases were therefore excluded (valid case=246). 
 
The main objective of this research is to test the relationship between multiple 
variables, it is therefore preferable to detect multivariate outliers rather than univariate 
or bivariate outliers for which testing the extreme values from the correlation of each 
variable is a tedious and time consuming process. Instead, a casewise diagnosis 
through regression analysis was adapted to detect cases with extreme values. The 
criterion of case outlier in regression analysis was identified by examining the 
standardised residual plot. It has been suggested that cases with standardised residual 
values above 3.29 be defined as outliers (Tabachnick & Fidell 2007). As Fornell and 
Larker (1981) have argued, cases identified as outliers should be deleted from the 
dataset and all cases should be re-analysed until no further outliers are detected. In 
this research, no case outliers were found based on this account.  
 
Several researchers also recommend the use of Mahalanobis distance as a common 
method for detecting multivariate outliers (Field 2005; Hair et al. 2006; Tabachnick & 
Chapter 5 Instrument Validation & Factor Analysis 
- 128 - 
Fidell 2001). The criterion for using Mahalanobis distance to detect multivariate 
outliers is to use the critical value of chi-square (2). Any case calculated by 
Mahalanobis D2 should not exceed the critical value of chi-square (2). However, the 
multivariate analyses were conducted by logistic regression. The logistic regression in 
SPSS provides a diagnostic tool for detecting cases with large residual values. 
Tabachnick and Fidell (2007) suggest that if the sample size is less than 1,000, the 
threshold of standardised residuals should not exceed ± 3.3. Hence, the process of 
case diagnosis was repeated in the logistic regression analysis in this study until no 
case outliers were found in the datasets (Figure 5.1).  
 
Figure 5.1 The detection of outliers in logistic regression analysis 
5.2.3 Assessing normality 
 
In most survey research, researchers presume that the sample data are normally 
distributed if the samples are diversely abstracted randomly from the target population. 
As noted, statistical normality is defined as ‘a symmetrical, bell shaped curve, which 
has the greatest frequency of scores in the middle, with smaller frequencies towards 
the extremes’ (Pallant 2001  p. 54).  As suggested by Hair et al. (2006), three types of 
normality tests, namely univariate, bivariate and multivariate normality tests, should 
be performed.  
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Under the assumption of normal data distribution, univariate normality is first 
examined based on the values of skewness and kurtosis which show how survey data 
deviate from the centroid (Hair et al. 2006). The criteria of univariate normality 
assume that the values of skewness and kurtosis should be less than one standard 
deviation (i.e. p is ranged between ±1.96) within a 95% confidence interval. 
Schumacker and Lomax (2004) have also suggested that data from any single variable 
can be assumed to be normal if the indices of skewness and kurtosis fall within the 
range of  ±1.0 and ±2.0.  
 
A total of 39 research items were examined by performing descriptive statistical 
analysis in SPSS, as presented in Table 5.3 below. The normality of each variable 
were illustrated by the values of the mean (column 3), the standard deviation (column 
4), skewness (column 5) and kurtosis (column 6) from the statistical output.  
Table 5.3 Descriptive analysis of research instrument  
Column1 Column2 Column3 Column4 Column5 Column6 
Skewness Kurtosis Items Case Mean Std Deviation Statistic Std Error Statistic Std Error 
PU1 239 4.76 1.601 -.428 .157 -.437 .314 
PU2 245 5.19 1.536 -.770 .156 .096 .310 
PU3 239 4.91 1.692 -.664 .157 -.317 .314 
PU4 245 5.42 1.533 -.972 .156 .472 .310 
PU5 242 4.92 1.826 -.654 .156 -.591 .312 
PU6 243 5.04 1.657 -.653 .156 -.438 .311 
PU7 243 5.10 1.538 -.779 .156 .253 .311 
PU-PIM 241 4.89 1.754 -.557 .157 -.606 .312 
PU-ENT 239 4.94 1.782 -.654 .157 -.618 .314 
PU-EMAIL 228 4.38 1.856 -.184 .161 -1.052 .321 
PU-COMM 219 3.53 1.848 .261 .164 -.987 .327 
PEOU1 239 4.78 1.811 -.511 .157 -.714 .314 
PEOU2 244 4.83 1.661 -.654 .156 -.332 .310 
PEOU3 246 5.59 1.495 -1.150 .155 .727 .309 
PEOU4 242 5.19 1.620 -.788 .156 -.133 .312 
PEOU-COMM 201 3.73 1.854 .238 .172 -.950 .341 
PEOU-PIM 239 4.96 1.747 -.576 .157 -.675 .314 
PEOU-ENT 230 5.38 1.608 -.882 .160 -.012 .320 
PEOU-EMAIL 224 4.51 1.726 -.250 .163 -.777 .324 
Note: PU (perceived usefulness); PEOU (perceived ease of use); PIM (personal information 
management); ENT (entertainment); EMAIL (e-mail); COMM (commercial 
transactions) 
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None of the items violated the assumption of univariate normality in which the 
maximum values of skewness and kurtosis must fall within an acceptable range 
(Appendix C). In other words, the distribution of the collected data in this research 
was assembled as a normal curve as the standard errors of skewness and kurtosis were 
close to zero.     
5.3 FACTOR ANALYSIS 
 
Factor analysis is recommended to validate the psychological instrument as this can 
enable researchers to simplify the data structure by grouping a series of homogeneous 
variables and to deduct any irrelevant variables from the data analysis (Hair et al. 
2006).  
 
As suggested by Rosenthal and Rosnow (2008), researchers in the behavioural 
sciences often use multiple items from different perspectives to measure individual 
perceptions, motivations or attitudes which cannot be directly measured. In addition, 
as Field (2005) explains, those items (or variables) need to achieve a certain level of 
correlation in order to show that the items (or variables) are used to measure 
something in the same direction (or same dimension). These underlying dimensions 
are known as factors (or latent variables). Therefore, to demonstrate the 
unidimensionality of these factors, those measurement items should be homogeneous 
to the extent of measuring the same latent constructs and should not be interfered with 
by the measurement of other constructs.  
 
Furthermore, while confirmatory factor analysis is a more complex and theoretically 
driven approach, exploratory factor analysis (EFA) was chosen in this research for the 
following reasons. Firstly, it can simplify the factor structure by identifying the 
number of factors from the survey data (i.e. unidimensionality). Secondly, the 
indicators are adapted and revised by drawing support from theoretical assumptions 
but they need to validate in a new setting (Hair et al. 2006). Finally, as suggested by a 
number of researchers (Fabrigar et al. 1999; Stevens 2002; Tabachnick & Fidell 
2001), this method can ensure that the indicators are consistent in order to perform the 
inferential analyses.  
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Following the rules and procedures suggested by Hair et al. (2006), details of the 
exploratory factor analysis, such as the choices of extraction method, the method of 
rotation, the threshold for factor extraction, the examination of factor loading, and the 
factor interpretation, are outlined in the sections that follow.  
5.3.1 Extraction method 
 
According to Pallant (2001  p. 181), the purpose of conducting factor extraction is to 
‘determine the smallest number of factors that can be used to best represent the 
interrelations among the set of variables’. Considering the options for conducting 
factor analysis of either factor analysis (FA) or principal component analysis (PCA), 
PCA can be seen as an appropriate choice if the research objective is to (1) maximise 
the total variances of the variables involved (Hair et al. 2006) and (2) provide an 
empirical summary of the dataset (Tabachnick & Fidell 2007). In this research, PCA 
was chosen over common factor analysis as the method for factor extraction is 
exploratory.  
5.3.2 Threshold of factor extraction 
 
It is assumed that each item should be at least correlated with other items, especially 
when using a correlation matrix to measure the relationship between the latent 
constructs and the criterion behaviours (Nunnally 1978). Before conducting the PCA, 
three tests were used to decide whether the data could be factorised: anti-image 
correlation, Kaiser-Meyer-Olkin measures, and Barlett’s Test of Sphericity. Based on 
the inspection of the anti-image correlation on each psychometrical variable, the 
correlation matrix indicated that the average value of measures of sampling adequacy 
(MSA) was 0.88, which is above the acceptable criterion of 0.50 (Coakes & Steed 
2005).  
 
Kaiser-Meyer-Olkin Measures (KMOMSA) and Bartlett’s test are another two 
commonly used tests which can be used to provide a summary of the correlation 
matrix that is different from anti-image correlation. According to Hair et al. (2006), 
the criterion of 0.80 for KMOMSA should be the acceptable level.  
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As outlined in Table 5.4, the value of KMOMSA in this research was 0.892, which 
indicates that the variables were appropriate for factor analysis and manifest few 
errors from the intercorrelation with other variables. In addition, the measure of item 
dependency was found from Barlett’s Test of Sphericity and the result was significant 
at the .05 level. These results indicated that the survey data in this research were both 
correlated and dependent (p=.000) (Ho 2006).  
Table 5.4 Results of KMOMSA and Bartlett’s Test of Sphericity 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.892 
Approx. chi-square 6.018E3 
df 741 
Bartlett’s Test of 
Sphericity 
Sig. .000 
 
5.3.3 Factor extraction 
Two approaches are commonly used to determine the number of factors, namely the 
eigenvalue rule (or Kaiser’s criterion) and a scree test. According to Pallant (2001), 
the eigenvalue is used to represent the total variance explained by a specific factor. 
The acceptable criterion is that only factors with a minimum eigenvalue of 1 or above 
be retained for further examination. In this research, seven factors were extracted as 
the eigenvalue of factor 8 was less than 1 (=0.924), and in total the factors explained 
74.67% of the variance (Table 5.5). To avoid solely relying on the rule of the 
eigenvalue, use of the scree test has also been recommended (Pallant 2001).  
Table 5.5 Eigenvalue and variances explained 
Extraction Sums of Squared Loadings 
Factor 
Total % of Variance Cumulative % 
1 13.382 34.312 34.312 
2 6.150 15.770 50.083 
3 3.729 9.562 59.644 
4 1.956 5.015 64.659 
5 1.617 4.147 68.807 
6 1.241 3.181 71.988 
7 1.047 2.685 74.672 
8 0.924 2.370 77.042 
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Cattell’s scree test can be effectively used to identify the number of factors by 
visually observing the plot distribution (Cattell 1966). Identical results were found 
from both the eigenvalue and the scree test as the first four factors explained the 
greatest proportion of variances of the measures (64.66%), and the remaining three 
factors explained only 10.01% of the variances (Figure 5.2). Hence, seven factors 
were assumed to explain a high level of the variance in the dataset.  
 
 
Figure 5.2 Distribution of the scree plot 
 
5.3.4 Factor loading  
 
As noted in the section on developing the research instrument in Chapter 4.4.1, all 
variables were initially pooled from the questions used in prior research. These items 
were assumed to be distinctive measures and were anticipated to load into separate 
factors. The communality (or factor loading) was applied to observe the magnitude of 
each variable and to evaluate their contributions toward explanation of factorial 
variance. The scree test, on the other hand, was used to determine the number of 
factors to be extracted. For example, for a sample size of over 200 and communality 
of over 0.60, the number of factors extracted is assumed to be accurate in predicting 
the factors used in the measurements (Stevens 2002). 
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It is also assumed that a factor loading (or communality) of over 0.50 for each item is 
acceptable for exploratory research and items for which the factor loading is over 0.70 
can be considered to be a significant measure to the factor (Hair et al. 2006). In 
contrast, a factor loading of less than 0.33 means that the item only explains less than 
10% of the variance and therefore does not significantly contribute to the factor (Ho 
2006). From the screening of factor loading on the 39 items, no item was found with a 
factor loading of less than 0.50. PU7 (i.e. usefulness to share joy with others) had the 
lowest factor loading of 0.546 and PE-COMM3 (i.e. “use of mobile phone for 
commercial transactions is pleasurable”) had the highest factor loading of 0.913.  
5.3.5 Factor rotation 
 
The aim of factor rotation is to identify patterns in the dispersion of research variables 
to assist in factor interpretation (Pallant 2001). As suggested by Hair et al. (2006  p. 
127), the orthogonal rotation method is preferable when ‘the research goal is data 
reduction to either a smaller number of variables or a set of uncorrelated measures for 
subsequent use in other multivariate techniques’. In this research, the goal of 
conducting factor analysis was to identify a number of research indicators to predict 
individual behaviour in logistic regression analysis. Hence, the method of orthogonal 
rotation was chosen. Moreover, since principal component analysis (PCA) was chosen 
for factor extraction, varimax rotation (an orthogonal rotational method) was also 
chosen, as recommended by Stevens (2002) and Tabachnick and Fidell (2001) for 
identifying factors with both unique and shared variances.   
 
A number of researchers, such as Fabrigar et al. (1999), Gerbing and Anderson 
(1985), and Tabachnick and Fidell (2001) concur that three to five items per factor is 
appropriate. Therefore, from the output of the factor rotation, PEOU1 (i.e. mental 
effort required for using a mobile phone) was dropped, as this single item was loaded 
onto a single factor (i.e. factor 7). Surprisingly, 12 general items that were used to 
measure the perceptions of usefulness (PU) and ease of use (PEOU) respectively 
emerged as one factor. In Table 5.6, factor 1 consists of eight items from the 
measurement of PU and four items from the measurement of PEOU. The remaining 
seven items of PU and PEOU were sparsely loaded to different factors.  
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Table 5.6 Factorial matrix of PU and PEOU 
Component Research variables 
1 2 3 4 5 6 7 
Control over work .746       
Control over life .831       
Makes work easier .757       
Makes life easier .774       
Effectiveness  .759       
Time saving .799       
Joy sharing .694       
Usefulness for PIM .803       
Usefulness for ENT .633   .522    
Usefulness for EMAIL .585  .598     
Usefulness for COMM .349  .494  .419   
Mental effort       -.831 
Controllable .678       
Learning is easy .782       
Effort to be skilful .748       
Ease of use for COMM  .336 .372  .514   
Ease of use for PIM .765       
Ease of use for ENT .682   .466    
Ease of use for EMAIL .524  .599     
 
Four items of perceived risk were loaded to factor 5. Sixteen items that measured the 
use of mobile phones for PIM, entertainment, e-mail communication and commercial 
transactions were loaded to factor 2, factor 3, factor 4 and factor 6, respectively.  
 
After deleting PEOU1, the factor loading matrix had to be re-analysed. The threshold 
value for factor loading for this factor rotation was initially set to 0.50, which is 
assumed to be practically significant (Hair et al. 2006). Based on the results of the 
factor rotation, the items of perceived risk (factor 3) and perceived enjoyment (factors 
2, 4, 5, and 6) loaded to separate factors.  
 
As presented in Table 5.5 above, four items that measured PU and PEOU were cross-
loaded. For example, PU for e-mail and PEOU for e-mail were cross-loaded to the 
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same factors for perceived enjoyment for e-mail. PEOU for commercial transactions 
was loaded to the same factor with the items of perceived risk. PU for entertainment 
was loaded to the same factor with the items of perceived enjoyment for 
entertainment. The factor loadings of these cross-loaded items were over 0.50 which 
means that these items were highly correlated. Theoretically these items were initially 
designed to represent separate factors. Therefore, if the threshold value of factor 
loading increases to 0.60, factors with cross-loadings would be excluded from the 
dataset and the factor structure could be explicitly identified (Table 5.7). However, 
this does not disguise the fact that the remaining items of PU and PEOU loaded into 
one factor.  
 
Table 5.7 Factor matrix of PU and PEOU  
Component  
1 2 3 4 5 6 
Great control over my work .750      
Great control over my personal life .832      
Makes my work easier .754      
Makes my personal life easier .773      
Helps me remember things 
effectively .744 
     
Saves me a lot of time .796      
Share joy with others .688      
Usefulness for PIM .792      
Usefulness for entertainment .635    .522  
Usefulness for e-mail .582 .593     
Usefulness for transactions       
Controllable .693      
Learning is easy .790      
Effort to be skilful .751      
Ease of use for transactions   .549    
Ease of use for PIM .758      
Ease of use for entertainment .688      
Ease of use for e-mail  .530 .580     
Note: the threshold value of factor loadings was set at 0.60 
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In summary, two conclusions can be drawn from this factor analysis. First, the 
respondents may consider the values of perceived usefulness and perceived ease of 
use as one measure rather than two separate measures. An alternative strategy is thus 
utilised to deal with the composition of perceived usefulness and perceived ease of 
use in the factor matrix. As highlighted by Tabachnick and Fidell (2007) and Hair 
(2006), on some occasions the results of factor analysis do not necessarily confirm the 
theoretical assumptions in prior research, and suggest that in such cases newly 
discovered factors should be assigned with a new label. However, this may not be 
relevant in the case of PU and PEOU here as the items were adapted from the items in 
prior TAM studies and both constructs were assumed to be separate measures.  
 
Second, items that were used to measure the individual perceptions of usefulness and 
ease of use in relation to specific purposes were partly loaded to other factors. Some 
of the items were also correlated with each other, especially in the cases of 
entertainment, e-mail communication and commercial transactions. However, due to 
the purposes of mobile phone uses being varied, it is anticipated that individuals’ 
perceptions of usefulness from the use mobile phones for personal information 
management should be different from their perceptions of using mobile phones for 
entertainment, e-mail and commercial transactions.  
 
Meanwhile, the use of mobile phones for e-mail and commercial transactions were 
assumed to be service-driven and thus their measures were suspected to have some 
level of correlation. The same situation applied to the measurement items of perceived 
usefulness for entertainment, which were also correlated with perceived enjoyment for 
entertainment. Hence, items with cross-loadings of less than 0.60 were candidates for 
deletion in order to clarify and specify the factor structure based on different models. 
It is worth noting that the factor loading of PU7 (i.e. share joy with others) was lower 
than 0.60. However, PU7 was adapted as a new variable in PU and it did not cross-
load with other factors, so PU7 was retained in the factor. The rotated factor structure 
in the PIM model has no cross-loading, and three factors (PU/PEOU, perceived 
enjoyment, and perceived risk) were clearly present in the form of independent 
indicators in terms of factor loadings and structure (Table 5.8).  
 
Chapter 5 Instrument Validation & Factor Analysis 
- 138 - 
Table 5.8 Rotated component matrix in PIM model 
Component  
1 2 3 
Great control over my work .739   
Great control over my personal life .824   
Makes my work easier .714   
Makes my personal life easier .752   
Helps me remember things effectively .711   
Saves me a lot of time .752   
Share joy with others .587   
Usefulness for PIM .763   
Easy to do what I want it to do .685   
Learning to use is easy .776   
It is easy to becomes skilful  .754   
Easy to use for PIM .705   
The transaction system is secure  .890  
Personal privacy   .932  
Third party provider is trustworthy  .754  
No loss of money   .896  
Using mobile phone for PIM is interesting   .824 
Using mobile phone for PIM is fun   .875 
Using mobile phone for PIM is pleasurable   .873 
Using mobile phone for PIM is exciting   .857 
Note: Factor loadings of less than .60 are not shown in the rotated factor matrix 
5.3.6 Factor interpretation 
 
After confirming the results of the factor rotation, a new factor structure must be 
drawn based on both theoretical and statistical interpretations as a confirmation of 
content validity (Hair et al. 2006). In this research, the first factor was identified as the 
combination of perceived usefulness and ease of use, which was derived from the 
items of perceived usefulness (PU) and perceived ease of use (PEOU). The factorial 
structure remained unchanged with different extraction and rotation methods. 
Therefore, as explicated by Hair (2006), the process of factor interpretation is then 
attributed to the subjective judgements of researchers. Two alternative solutions can 
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be taken at this point: one is to label a new factor, and another is to delete some 
variables.  
 
PU was seen as deriving from extrinsic motivation in TAM (Davis, Bagozzi & 
Warshaw 1992) and was assumed in line with the utilitarian beliefs and outcomes 
(Venkatesh & Brown 2001). Some researchers have also used utilitarian motivation as 
a contrast to hedonic motivation in relation to the explanation of individuals’ attitudes 
and intentions (Babin, Darden & Griffin 1994; Hirschman & Holbrook 1982; 
Venkatraman & MacInnis 1985; Voss, Spangenberg & Grohmann 2003). However, 
PEOU, as an antecedent factor of PU derived from intrinsic motivation, has been 
excluded from the category of utilitarian beliefs and outcomes in prior studies 
(Venkatesh & Brown 2001). Hence, it is possible to include only the measures of PU 
in the model composition. There are several explanations for this chosen factorial 
structure and interpretation.  
 
First, the objective of this research is not to study the adoption of a mobile phone as 
the issue of device adoption has been pervasively examined in prior studies (Brunner 
& Kumar 2005; Kwon & Chidambaram 2000; Sarker & Wells 2003). The measure of 
PEOU should be consistent with the technology and the task of conducting a 
particular behaviour. Gefen and Straub (2000) view PEOU as an effective construct 
when the individual task is integrated as part of an IT interface. For example, PEOU 
will not influence individuals’ decisions to purchase products from a website as the 
easiness of the web interface is not an ‘inherent quality’ of the purchased products 
(Gefen, D. & Straub, D. W. 2000  p. 1). In this research, the measures of PEOU, such 
as learning, flexibility and becoming skilful, manifest a strong correlation with the 
utilitarian outcomes of mobile phone uses, such as controllability, efficiency, 
effectiveness and making one’s work easier. Hence, this finding may suggest that the 
differences between intrinsic and extrinsic motivation may be diminished as the 
changes in use contexts (e.g. whether voluntary or mandatory) and technology type 
(e.g. adoption of a microcomputer or use of an e-commerce portal) are no longer a 
concern when there is no limitation for individuals to use mobile phones.  
 
Second, given that the penetration rate of mobile phones in Australia is near 100% of 
the population, it is legitimate to assume that most people have experience with the 
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use of mobile phones. It can also be safely assumed that the use of mobile phones is 
definitely not new to a group of university students. Based on their research into 
technology usage in the working environment, Morris and Venkatesh (2000) 
concluded that young workers do not perceive the use of technology as a barrier to the 
same extent as do senior workers. Another study also verified that the younger 
generation uses more mobile services than do the older generation (Oh et al. 2008) 
and the level of easiness perception was also found to be higher among young people 
(Pagani 2004). Therefore, it is conceivable to conclude that respondents may not 
consider PU and PEOU to be distinct as the majority of responses came from a group 
of university students.  
 
Hence, researchers such as Venkatesh and Brown (2001) use the perception of 
utilitarian outcomes to replace the perceptual measures of usefulness to serve as one 
of the drivers of PC adoption in the home. Venkatesh and Brown (2001) excluded the 
measures of PEOU and PC knowledge from their study. More empirical researchers 
who have applied the construct of utilitarian value as the determinant of adopting 
mobile Internet (Park 2006), broadband Internet (Dwivedi, Khan & 
Papazafeiropoulou 2007; Ndubisi, Sinti & Sabah 2006) and online shopping (Childers 
et al. 2001; Overby & Lee 2006), have not included the technology interface in their 
measures.  
 
Third, from the analytical results of the factor analysis, the variables of PU and PEOU 
were composed and measured by a number of general and specific variables. The 
general items of PU and PEOU not only loaded together but also the specific items of 
PU and PEOU (e.g. PU for entertainment and PEOU for entertainment) loaded either 
to the same factor or to another new factor. Therefore, regardless of the different 
purposes or perceptions being measured, the factor matrix between PU and PEOU 
could not differentiate them from each other, which suggests the need for justification.  
 
In contrast to PEOU, PU is still regarded and verified as a stable factor across 
different stages of technology adoption based on the longitudinal observations 
(Karahanna, Straub & Chervany 1999; Venkatesh & Davis 2000) and findings of 
several meta-analyses in prior research (King & He 2006; Legris, Ingham & 
Collerette 2003; Ma & Liu 2004). The effect of PEOU, on the other hand, is weak 
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when it comes to the prediction of actual behaviour. Hence, in this research, 
considering its explanatory power, PU was retained in the factors and at the same time 
PEOU was excluded to avoid the dilemma of composition between PU and PEOU.  
 
In contrast to the utilitarian outcomes related to PU and PEOU, perceived enjoyment 
was described as the seeking of hedonic value which drives individuals to use new 
information technology for hedonic purposes (Park 2006; van der Heijden 2004; 
Wakefield & Whitten 2006). Perceived risk, on the other hand, was constituted as a 
unique indicator that could be used specifically to describe individual perceptions in 
the context of commercial transactions. As noted previously, perceived enjoyment 
was composed of four different indicators (PE-PIM, PE-ENT, PE-EMAIL, PE-
COMM) which were used to measure individual perceptions of enjoyment 
experienced from the use of mobile phones for four different purposes. Finally, 
instead of four factors as expected, three independent psychometrical variables—
perceived usefulness, perceived enjoyment and perceived risk—were labelled as 
predictable variables in this research.  
 
After confirming the factorial structure, a summated scale was employed by averaging 
the summed score of each item to form the composite measures. According to Hair et 
al. (2006), the application of a summated scale can be beneficial to overcome 
measurement errors in the research variables and to represent the multiple dimensions 
of a concept in a single measure. It is also a process required for subsequent analysis, 
to be outlined in the section on hypothesis testing.  
5.3.7 Factor structure  
 
As mentioned earlier, due to the various purposes underlying the uses of mobile 
phones, the factor of perceived enjoyment (PE) was used to measure the use of mobile 
phones for specific purposes, such as PIM, entertainment, e-mail, commercial 
transactions and convergence. Perceived risk (PRISK) was chosen only to validate the 
model of using mobile phones for commercial transactions and in turn in the test of 
convergence model as a whole. The research indicators for each model are illustrated 
in Table 5.9.  
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Table 5.9 Research indicators in each measurement model 
Model Convergence PIM Entertainment E-mail Commerce 
Research 
indicator 
PU, PE & 
PRISK 
PU &  
PE  
PU &  
PE  
PU &  
PE 
PU, PE, & 
PRISK 
Note: PIM—personal information management; PU—perceive usefulness; PE—perceived 
enjoyment; PRISK—perceived risk 
5.4 CONSTRUCT VALIDITY 
 
According to Straub, Boudreau and Gefen (2004), the test of construct validity in 
terms of convergent and discriminant validity can be performed using confirmatory 
factor analysis (CFA). According to Hair (2006), convergent validity refers to ‘the 
degree to which two measures of the same concept are correlated’ (p. 776), and 
discriminant validity is ‘the degree to which two conceptually similar concepts are 
distinct’ (p. 778). In this research, average variance explained (AVE) and composite 
reliability (CR) were chosen to evaluate the construct validity and reliability. Based 
on the criterion proposed by Anderson and Gerbing (1988), convergent validity is 
satisfied if the t value for all of the factor loadings exceeds the critical value of 3.29 at 
the significant level of 0.01. Fornell and Larcker (1981) add that the AVE of each 
construct should exceed the variance of that construct due to the measurement error. 
The AVE of each research indicator exceeded 0.50 in this study which is also 
evidence of convergent validity. Discriminant validity was also satisfied as the 
correlation between research indicators was lower than the average variance explained 
(AVE) (Hair et al. 2006) (Table 5.10).  
Table 5.10 Average variance explained (AVE) and correlation between research indicators 
 Indicator PU PRISK PE-PIM PE-ENT PE-EMAIL PE-COMM 
PU 0.54      
PRISK -0.283** 0.72     
PE-PIM 0.257** -0.136* 0.69    
PE-ENT 0.375** -0.171* 0.586** 0.82   
PE-EMAIL 0.244** -0.336** 0.489** 0.431** 0.82  
PE-COMM 0.146* -0.383** 0.386** 0.392** 0.672** 0.82 
Note: PU: perceived usefulness; PRISK: perceived risk; PE: perceived enjoyment;  
Note: the bold number in the diagonal line is the average variance explained (AVE) 
* p<0.05 (2-tailed); ** p<0.01(2-tailed) 
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Nomological validity is equally important to construct validity. Nomological validity 
is defined as the examination of correlation among the constructs based on a 
measurement theory (Hair et al. 2006). Based on this proposition, this research 
attempted to explore the relationships between psychometrical indicators and 
consumer behaviour. Both indicators and criterion variables are justified by drawing 
support from qualitative data and supporting literature to construct evidence of 
nomological validity (Straub & Carlson 1989).  
5.4.1 Item reliability 
 
In addition to validating the measures using factor analysis, it was necessary that the 
measurement scales be reliable. According to Peter (1981  p. 136), reliability can be 
defined as ‘the correlation between a measure and itself’ (p. 136). Reliability tests are 
often carried out by referring to the composite reliability test in CFA and the 
coefficient of Cronbach’s Alpha. It is recommended that the correlation coefficient be 
greater than 0.70 as the evidence of a reliable measure in use (Churchill 1979; 
Nunnally 1978).  
 
Construct reliability is also assumed to be a prerequisite of construct validity. Hair 
(2006) defines construct reliability (CR) as ‘the measure of reliability and internal 
consistency of the measured variables representing a latent construct’. The composite 
reliability test was carried out by computing the squared sum of factor loadings () 
and dividing that by the sum of the error variance terms () and the squared sum of 
factor loadings (). The results of this composite reliability test for each construct are 
illustrated in Table 5.11.  
 
Table 5.11 Composite reliability test of each construct 
 Indicator PU PRISK PE-PIM PE-ENT PE-EMAIL PE-COMM 
Composite 
Reliability 0.79 0.75 0.82 0.9 0.86 0.85 
 
It is also critical to check the total scale and the scales used in the sub-sample in each 
measurement model. The Cronbach’s  for 39 items is 0.908. The results of 
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Cronbach’s  of each indicator across the four models indicate that the measurement 
scales were reliable and achieved internal consistency based on the responses, as the 
values were well above the .70 criterion (Nunnally 1978) (Table 5.12).  
 
Table 5.12 Cronbach’s Alpha of each indicator in the four models 
Indicator PU PRISK PE-PIM PE-ENT PE-EMAIL PE-COMM 
No. of items 9 4 4 4 4 4 
Cronbach’s  .914 .909 .897 .947 .945 .944 
Note: PU (perceived usefulness); PRISK (perceived risk); PE (perceived enjoyment) 
 
After confirming the factor structure and the construct validity for each model, a 
summated scale was employed by averaging the summed score of each item to form 
the composite variables (Hair et al. 2006). These variables were formed as 
independent variables, such as PU, perceived enjoyment and perceived risk, and were 
used in testing the convergence model and four disaggregated models.   
5.4.2 Common method variance 
 
In addition to the issue of construct validity, there is a incremental awareness of 
problems caused by common method variance (CMV) among behavioural researchers 
(Podsakoff, MacKenzie & Podsakoff 2003). Some researchers have attempted to draw 
attention within the research community to address this problem, especially in relation 
to the utilisation of self-report measures on intention and behaviour (Bagozzi & Yi 
1989; Malhotra, Kim & Patil 2006; Podsakoff 1986).  
 
Podsakoff  (1986) claimed that empirical behavioural and survey research often 
utilises self-reporting to collect data that reflects respondents’ psychological states or 
to seek out descriptions of their behaviours. Problems may arise as a result of the 
existence of a high correlation between research indicators and outcomes which 
causes the results to be unstable or misleading. Hence, depending on the issues around 
common method variance, different remedies have been suggested by researchers 
(Podsakoff 1986; Podsakoff, MacKenzie & Podsakoff 2003).  
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In this regard, this research first adapted Harman’s one-factor test (Podsakoff 1986; 
Podsakoff, MacKenzie & Podsakoff 2003). From the results of the exploratory factor 
analysis, the first factor extracts 34.31% of the variance. Compared to the total 
variance of 74.67% explained, the amount of common method variance is not 
substantial (i.e. less than half of the explained variance). Second, adapted from the 
guidelines offered by Podsakoff (1986), this research utilised the following 
procedures to ensure the research instrument did not cause method bias to 
interpretation of the results. Table 5.13 provides a list of solutions used in this 
research to tackle CMV.  
 
Table 5.13 The solution of common method variance (CMV) (Podsakoff, 1986) 
Method Recommended procedure Research conducts  
Elimination of social 
desirability 
Uses different scales, such as 7-point 
Likert scale, 7-point semantic scale, 
and 3-point nominal scale, and reverse 
wording to avoid intuitive responses 
Partial correlation procedure 
The correlation between factors is 
significant after excluding the items 
loaded to the first factor 
Statistical 
remedies 
Scale trimming 
Eliminates the measure of PEOU and 
cross-loading items in factor analysis 
Separation of measurement 
Allows respondents to access the 
online questionnaire in different 
locations 
Procedure 
methods 
Scale reordering 
Reverse wording and scale on 
measures 
 
5.5 CONCLUSION 
 
Several procedures including the tests for missing values, outliers and normality were 
performed during data screening to ensure the survey data were not distorted by any 
error or bias before statistical interpretation took place.  
 
After confirming the data accuracy from the samples, principal component analysis 
(PCA) and varimax rotation were performed to identify the criteria, quantity and 
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validity of indicator variables from the survey data. Based on the results of the factor 
analysis, two constructs—perceived usefulness (PU) and perceived ease of use 
(PEOU)—were loaded into a single factor. This new factor was justified by referring 
to a series of empirical evidence and the measures of PEOU were excluded for further 
analysis. Some researchers have referred to such instrumental measures as oriented 
toward the expectation of utilitarian outcomes rather than toward hedonic outcomes in 
prior studies of technology adoption (Babin, Darden & Griffin 1994; Park 2006; 
Wakefield & Whitten 2006). Distinct from the traditional measures in TAM, both 
utilitarian and hedonic constructs are comprised of items that measure a specific 
purpose. In addition, perceived risk was a measure used which only explained the use 
of mobile phones for transactional services. Each purpose and construct was assumed 
to be independent. Hence, it was seen as appropriate to divide the empirical model of 
convergence into four disaggregated models, namely the PIM model, entertainment 
model, e-mail model and commerce model, which represented the uses of mobile 
phones for four different purposes.   
 
All items were also examined for, and found to satisfy, internal reliability using the 
test of Cronbach’s Alpha. Three independent variables—perceived usefulness (PU), 
perceived enjoyment (PE) and perceived risk (PRISK)—were thus identified and 
proved to be reliable and valid constructs to verify the causal relationships inherent to 
the uses of mobile phones for four purposes: personal information management 
(PIM), entertainment, e-mail communication, and commercial transactions. A 
summary of the data from the survey is presented in the next chapter (Chapter 6). The 
results of the hypothesis testing based on the interrelationships between independent 
indicators and user behaviours will be presented in the following chapter (Chapter7).  
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CHAPTER 6 DESCRIPTIVE RESULTS OF SURVEY 
6.1 INTRODUCTION 
This chapter presents the results of the research survey of people who use mobile 
phones for convergence. The convergent use of mobile phones and four disaggregated 
use purposes—personal information management (PIM), entertainment, e-mail 
communication and commercial transactions—were surveyed. The respondents’ profiles 
and their user behaviours are discussed and analysed.   
6.2 DEMOGRAPHIC PROFILES 
After data collection, 246 valid samples were collected from across Australia. Each 
respondent’s age, gender, education and occupation were categorised by their frequency 
and proportion compared to the whole sample population. As presented in Table 6.1, the 
majority of the respondents were students, aged from 18 to 35 years old, and the 
majority of students were undertaking study at the postgraduate level. Due to the 
choices of sample frame and self-administered online survey, the majority of the sample 
were university students.   
 
Table 6.1 Demographic profiles of respondents  
Demographic Information  Frequency   Percentage 
Age 
18 to 35      221    89.8% 
36 to 50        19      7.8% 
51 and above          6      2.4% 
Gender 
Male       178    72.4% 
Female        68    27.6% 
Education 
TAFE          42    17.1% 
Bachelor        32    13.0% 
Masters        82    33.3% 
PhD         90    36.6% 
Occupation 
Student      198    80.5%    
Worker        12      4.8%   
 Non-worker        36    14.7% 
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In this sample, there were approximately three times more male respondents than there 
were female respondents. This result was expected as market research has found male 
respondents are more inclined to participate in online surveys than females (Sax, 
Gilmartin & Bryant 2003). Furthermore, several researchers who have conducted online 
surveys also found higher percentages of young, male respondents in their samples 
(Table 6.2). Researchers who have found very high proportions (78.4%) of female 
respondents identified that this was due to their exposure to survey advertisements in 
female magazines (Oh et al. 2008).  
Table 6.2 Respondent profiles in mobile phone–related surveys 
Authors Gender Age Sample Size 
Liao, Tsou & Huang (2007) Male (73.7%) 21-30 (62.6%) 532 
Constatiou et al. (2006) Male (62%) 20-30 (23%) 414 
Lee and Jun (2005) Male (59%) 20-30 (58.2%) 249 
Wu and Wang (2005) Male (62%) 20-39 (76%) 310 
Nysveen, et al. (2005) Male (55%) 20-39 (68.2%) 684 
Wang, Lin & Luarn (2006) Male (63%) 32 (50%) 258 
 
 In Table 6.3 the selection of phone type and service plan is shown and highlights that 
41.5% of respondents chose advanced level of mobile phones (see Section 4.4.3) and 
47.2% of respondents subscribed to prepaid services (see Section 4.4.3). Therefore, 
almost half of the respondents were able to store their personal information, listen to 
mp3 music, take photos, and connect to the Internet with their mobile phones. However, 
the results also highlighted that respondents used their mobile phones predominantly for 
voice talk, as subscription to voice services (i.e. prepaid or cap plans for voice and 
SMS) represented 71.6% of the selection.  
Table 6.3 Individual choices of phone type and service plan 
Device-Related Factors  Frequency   Percentage 
Phone Type 
Basic         68    27.6% 
Advanced      102    41.5% 
Multifunctional       76    30.9% 
Service Plan 
Prepaid      116    47.2% 
Cap Voice/SMS       60    24.4% 
Cap 2G        35    14.2% 
3G           35    14.2% 
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According to statistics compiled by IBISWorld in the year 2005–2006, in Australia 
83.9% of services from major telecommunication providers were GSM-based. The 
market share for prepaid services was 45% of the market segment in contrast to post-
paid and the business-oriented market. In this research, the proportion of respondents 
who subscribed to prepaid services was 47.2% of the total sample population, which is 
close to the reported population in this particular group.  
 
Device ownership, on the other hand, was characterised by a combination of influences 
from the choices of other similar technologies. The summary of device ownership 
indicates that most respondents have at least one portable device other than their mobile 
phones (97.2%) (Table 6.4).  
 
Table 6.4 Number of devices 
Device Ownership          Frequency                    Percentage 
     Non-owner                    7      2.8% 
        1 to 3      122    49.6% 
        4 to 6      117    47.6% 
 
With regard to the utility of voice talk, an upgrade of service plan from prepaid to post-
paid is assumed to be based in a concern with service cost. Yet consumers who seek to 
upgrade their handset and service contract to GPRS or 3G capacity may claim that their 
intentions are to obtain a greater number of advanced data services. Demographic 
variables such as age, gender, education, occupation and the ownership of other portable 
devices were compared with the individuals’ use of mobile phones for various purposes.  
6.3 MOBILE PHONE USER BEHAVIOUR AND PURPOSE 
Instead of adopting one’s intention as a surrogate to predict or warrant his/her 
behaviour, the user behaviours (or activities) and stated purposes for the use of mobile 
phones were expanded in both width and depth. In width, the measurements of 
behaviour-related variables were derived from the outcomes when people use mobile 
phones for performing different behaviours (or activities), such as listening to music, 
watching video or playing a game. In depth, instead of using frequency and time as the 
measures of mobile phone use, respondents were asked about their current level of 
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mobile phone use, drawing responses such as “never use”, “intention to use” or “actual 
use”.  
 
Eleven user activities based on the use of mobile phones as converged devices were thus 
pooled and segmented from the underlying activities—namely personal information 
management (PIM), entertainment, e-mail communication, and commercial 
transactions. Such segmentation has also been deemed pertinent in prior studies on 
mobile services adoption (Bina, Karaiskos & Giaglis 2008; Carlsson et al. 2006; 
Varshney & Vetter 2000). A three-point interval scale was employed to measure the 
individual’s current stage of use, such as “never use” (0), “intention to use” (1), and 
“already use” (2).  
 
Based on the frequency distribution, it is clear that the most popular use for mobile 
phones is as an alarm clock (91.5% of respondents reported that they already used this 
function), and that the least popular uses were using mobile phones to pay bills (65.4% 
of respondents reported they had never used their phone for this purpose) or to do the 
shopping (64.6% of respondents reported they had never used their phone for this 
purpose). It can be concluded that respondents are more inclined to use mobile phones 
for PIM and entertainment purposes, but they are less likely to utilise their phones for 
the purposes of e-mail communication and commercial transactions (Figure 6.1).  
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Figure 6.1 The level of mobile phone use 
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A descriptive analysis iwa also performed on this dependent construct, the convergent 
use of mobile phones. The result shows that the individual responses to the level of 
convergence are normally distributed within the sample population (group mean= 4.72, 
Std. deviation=2.77) (see Figure 6.2 below). Respondents who use 4 out of 11 activities 
occupy the biggest portion (18.3%) and respondents who use 9 out 11 activities score 
the lease portion (2.0%) in this group. As noted, 38.2% of respondents reveal a high 
level of convergence in their use of mobile phones (i.e. respondent who scores 6 or 
more activities).  
 
Figure 6.2 The profile of the convergent use of mobile phones 
6.3.1 Phone type versus service plan 
Phone type and service plan are determined by individual choices that are made before 
the initial usage occurs. As conceived from individuals’ selections of mobile handset 
and service subscription, there is no obvious link between the two as product 
manufacturers and service providers have different marketing strategies for selling their 
products to end-users. The correlation between phone type and service plan is 0.398 
(p=.000) which means the two individual choices are not highly correlated and should 
be treated as separate constructs.  
 
From cross-tabulating the choices between phone type and service plan, it was found 
that more than half of the respondents chose voice-related devices/services (56.9%) 
which included the selection of voice service (e.g. prepaid or post-paid) and a 
combination of basic and advanced mobile handsets. In contrast, respondents who had 
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data access capabilities, such as people who chose advanced mobile handsets and 
subscribed to a data access plan, comprised 26.8% of the sample population (Table 6.5). 
Therefore, it can be concluded that the majority of respondents did not have a high level 
of capacity to use mobile data services (MDS) at the time of this survey, such as 
sending and receiving e-mail, browsing the Internet or doing online transactions.  
 
Table 6.5 Cross-tabulation between phone type and service plan   
Phone type 
 
Basic Advanced Multifunctional 
Total 
Case 49 44 23 116 
Prepaid 
% of Total 19.9% 17.9% 9.3% 47.2% 
Count 15 32 13 60 
Voice cap 
% of Total 6.1% 13.0% 5.3% 24.4% 
Case 2 14 19 35 Voice cap with 
limited data % of Total .8% 5.7% 7.7% 14.2% 
Case 2 12 21 35 
Se
rv
ic
e 
 
pl
an
 
3G 
% of Total .8% 4.9% 8.5% 14.2% 
Case 68 102 76 246 
Total 
% of Total 27.6% 41.5% 30.9% 100.0% 
 
When comparing the mean between the choices of phone type (Group 1: basic; Group 2: 
advanced; Group 3: multifunctional) and the level of service plan (ranging from 1: voice 
& SMS to 4: 3G plan), respondents who chose advanced mobile handsets were found to 
be more inclined to choose a higher level of service plan and vice versa (Figure 6.3).  
Service plan
1.37
1.94
2.50
0.00
0.50
1.00
1.50
2.00
2.50
3.00
Basic Advanced Multifunctional
 
Figure 6.3 Mean-plot of phone type and service plan 
Note: Service plan (Prepaid: 1, voice cap: 2, cap data: 3, 3G: 4) 
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For the purpose of data access through their mobile phones, it is conceivable that people 
need to upgrade their mobile devices and service plans in order to have this capacity, 
such as obtaining enhanced access speed, bandwidth, applications and service cost, 
which determine their capabilities to access the external resources from different service 
providers.  
6.3.2 Age group versus device type/service plan 
 
Market experts and researchers alike have concluded that the younger generation would 
become the early adopters of new advanced mobile services (IBISWorld 2007; Oh et al. 
2008; Pedersen 2005). This research hypothesises that individuals’ choices of phone 
type and service plan are negatively related to their age. In other words, the younger 
generation is more likely to choose more advanced phone handsets and subscribe to 
premium services than the older generations. In this research, the samples are subject to 
the variance among university students. Hence, to avoid unequal variances, three age 
groups (Group 1: 18-25, Group 2: 26-30, Group 3: 31-35) were chosen, which 
comprised 89.8% of the sample population (N=221). These were then put into the 
comparisons with the choices of phone type (Group 1: Basic, Group 2: Advanced, and 
Group 3: Multifunctional) and of service plan (Group 1: Prepaid, Group 2: Voice cap, 
Group 3: Voice cap&data, and Group 4: 3G).  
 
One-way ANOVA was chosen to examine the differences when both independent and 
dependent variables consist of several groups. The variance of age is homogeneous 
between sample groups, as the p-value of both groups is larger than .05, which means 
the variances among groups are  equal and further tests can be conducted (Table 6.6). 
 
Table 6.6 Test of homogeneity of variance on phone type and service plan 
 Levene’s statistic df1 df2 Sig. 
Phone Type 1.230 2 218 .294 
Service Plan .886 2 218 .414 
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From the output of an F-ratio and p-value, as presented in Table 6.7, age differs 
significantly among the selections of phone type (F=8.765, =.000) but the difference is 
not significant for the choice of service plan (F=1.007, =.367).  
 
Table 6.7 Means, standard deviations and one-way ANOVA for effects of age on phone type 
and service plan 
Variables  18 to 35  36 to 50  above 50  ANOVA 
  Mean Std  Mean Std  Mean Std  F p-value 
Phone Type   2.06 0.751   1.84 0.9   1.67 0.816    8.765 0.000 
             
Service Plan   1.96 1.101   1.95 1.08   1.83 0.753   1.007 0.367 
 
In addition, the distribution of the mean-plot in Table 6.8 reveals that there is a tendency 
that young users are more likely to choose advanced mobile handsets than are older 
users. The second group, aged from 26 to 30 years old, subscribed to a lower level of 
service plan than the other two groups. This result suggests that young users are more 
inclined to be ‘technologically savvy’ than their elders in choosing their mobile phone 
handsets but the effect is not significant on the selection of service plan.  
 
Table 6.8 Mean-plot between age and phone type/service plan 
Phone Type
2.06
1.84
1.67
0.00
0.50
1.00
1.50
2.00
2.50
18 to 35 36 to 50 Above 50 
 
Service Plan
1.96 1.95
1.83
1.75
1.80
1.85
1.90
1.95
2.00
18 to 35 36 to 50 Above 50 
 
Note: Phone type (Basic: 1, advanced: 2, multifunctional: 3); Service plan (Prepaid: 1, voice cap: 
2, cap data: 3, 3G: 4) 
 
6.3.3 Gender versus choices of phone type and service plan 
 
Gender difference has long been regarded as a crucial indicator in the research of 
technology adoption (Gefen & Straub 1997; Gopal et al. 1997; Morris, Venkatesh & 
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Ackerman 2005; Venkatesh & Morris 2000; Venkatesh, Morris & Ackerman 2000). 
Considering that gender is a categorical variable and that there were more male 
respondents in the sample population, both Mann-Whitney U and Kolmogorov-Smirnov 
Z can be used to test the differences between two independent samples. As Field (Field 
2005) claimed, if the data are not normally distributed, Kolmogorov-Smirnov Z is more 
preferable than the Mann-Whitney U. The result of Kolmogorov-Smirnov Z shows that 
gender is not significant on both the selection of phone type (Z=1.312, p=.064>.05) and 
the subscription to service plan (Z=0.989, p=.282>.05) (Table 6.9).  
 
Table 6.9 Comparison between gender and phone type/service plan 
Variables Male Female Group Difference 
 Mean Std Mean Std Z-value Sig. 
Phone type 2.13 0.752 1.78 0.750 1.312 0.064 
       
Service plan 2.06 1.164 1.69 0.950 0.989 0.282 
       
Note: group size: male (178) and female (68) and p<0.05 
6.3.4 Device ownership and choices of phone type/service plan 
The comparison between the ownership of technology innovations and the choice of 
phone type and service plan can be verified in the test of analysis of variance (ANOVA). 
The results indicate that the variances of phone type and service plan are not 
significantly different from zero. Therefore, it does not violate the assumption of 
homogeneity of variance. From the comparison of mean, the choices of phone type 
(F=10.366, p=.000) (Table 6.10) and service plan (F=3.672, p=.013) (Table 6.11) were 
significantly different dependent on the numbers of other portable digital devices that 
individuals owned.  
 
Table 6.10 Means, standard deviations and one-way ANOVA for effects of phone type on 
device ownership 
Basic    Advanced   Multifunctional   ANOVA Variables 
Mean Std   Mean Std   Mean Std   F  P 
Ownership 
of other 
devices 
3.57 1.62  3.76 1.57  4.59 1.69  10.366 .000 
 
 
 
Chapter 6 – Descriptive Results of Survey 
- 156 - 
Table 6.11 Means, standard deviations and one-way ANOVA for effects of service plan on 
device ownership 
Prepaid Cap voice Cap data 3G ANOVA Variables 
Mean Std Mean Std Mean Std Mean Std F  P 
Ownership 
of other 
devices 
3.66 1.67 4.0 1.68 4.71 1.53 4.20 1.61 3.672 .013 
 
The distribution of the mean-plot reveals that people who choose advanced mobile 
handsets are more inclined to own a greater number of portable digital devices. This 
finding confirms previous assumptions that people may adopt different devices to form 
a technology cluster (Rogers 2003). In general, this research adopts the construct of 
device ownership similar to that in the works of Kim (2003) and Yang (2005). The 
relationship between mobile handset and technology clustering is found to be consistent 
in this study, except in the case of respondents who chose a 3G plan. They did not 
necessarily own more devices on average than the other three groups (Table 6.12). 
Therefore, respondents who subscribed to 3G plans may have less desire to own other 
devices to receive similar device functionalities and services from business service 
providers. For example, people who can access the Internet or download music via their 
mobile phones may not want to purchase mp3 players or laptops to access the same 
services.  
 
Table 6.12 Cross-tabulation between phone type/service plan and number of devices 
No. of devices
3.57 3.76
4.59
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
Basic Advanced Multifunctional
 
No. of devices
3.66
4.00
4.71
4.20
0.0
1.0
2.0
3.0
4.0
5.0
Prepaid VoiceCap DataCap 3G
 
 
6.4 DESCRIPTIVE ANALYSIS OF RESPONSES 
 
Four perceptual indicators—perceived usefulness (PU), perceived enjoyment (PE) and 
perceived risk (PRISK)—were adapted to illustrate individuals’ decision-making 
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processes from a psychological perspective which was then assumed to explain 
subsequent user behaviours. As presented in Table 6.13, seven general items and four 
specific items were developed to illustrate the perceptions of usefulness and recoded by 
a 7-point Likert scale ranging from “strongly agree” (1) to “strongly disagree” (7).  
Table 6.13 Descriptive analysis of perceived usefulness (PU) 
Response Scale (%) 
Variable 
(1) (2) (3) (4) (5) (6) (7) 
Mean Std 
PU1 16.3 18.4 23.0 23.8 7.1 7.9 3.3 3.24 1.60 
PU2 23.7 22.4 26.5 13.9 6.1 4.9 2.4 2.81 1.54 
PU3 20.1 20.5 26.4 13.0 8.8 6.3 5.0 3.09 1.69 
PU4 30.2 24.9 21.2 11.8 6.5 2.4 2.9 2.58 1.53 
PU5 24.0 21.9 19.0 12.0 10.3 6.2 6.2 3.08 1.83 
PU6 22.6 22.2 24.3 10.7 10.3 7.0 2.9 2.96 1.66 
PU7 20.6 23.0 26.7 16.0 6.6 3.3 3.7 2.90 1.54 
PUPIM 22.8 18.7 22.4 13.3 11.2 6.6 5.0 3.11 1.75 
PUENT 22.2 24.3 20.5 8.8 11.7 7.5 5.0 3.06 1.78 
PUEMAIL 17.1 13.2 20.2 18.0 9.6 15.4 6.6 3.62 1.86 
Pe
rc
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ed
 
U
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fu
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s 
PUCOMM 6.8 12.3 10.0 19.6 17.4 16.0 17.8 4.47 1.85 
 
The findings demonstrate that: 
• 63.4% believed that using a mobile phone gives them greater control over their 
work. (Mean=3.24, Std=1.60); 
• 67.6% considered that using a mobile phone gives them greater control over 
their personal life (Mean=2.81, Std=1.54); 
• 66.9% agreed that using a mobile phone makes their work easier (Mean=3.09, 
Std=1.69); 
• 65.1% believe that using a mobile phone makes their personal life easier 
(Mean=2.58, Std=1.53); 
• 64.9% agreed that using a mobile phone helps them remember things 
effectively (Mean=3.08, Std=1.83); 
• 68.1% believe that using a mobile phone saves them a lot of time (Mean=2.96, 
Std=1.66);  
• 67.7% agreed that using a mobile phone enables them to share joy with others 
(Mean=2.90, Std=1.54);  
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• 63.9% believe that using a mobile phone is useful for PIM (Mean=3.11, 
Std=1.75);  
• 66.9% believe that using a mobile phone is useful for entertainment 
(Mean=3.06, Std=1.78); 
• 61.6% agree that using a mobile phone is useful for e-mail communication 
(Mean=3.62, Std=1.86); and that 
• 57.0% believe that using a mobile phone is useful for commercial transactions 
(Mean=4.47, Std=1.85). 
 
The original measurement of perceived enjoyment was divided into four dimensions 
which represent the use of mobile phones for PIM, entertainment, e-mail 
communication, and commercial transactions. Each dimension consisted of four items 
and each item was measured by 7-point semantic scale, such as ranging from interesting 
to boring, fun to frustrating, pleasurable to painful, and exciting to dull. The percentages 
of each response scale, mean and standard deviation are illustrated in Table 6.14.  
 
Table 6.14 Descriptive analysis of perceived enjoyment 
Response Scale (%) 
Variable 
(1) (2) (3) (4) (5) (6) (7) 
Mean Std 
EPIM1 28.3 22.1 17.5 22.5 7.5 1.2 0.8 2.66 1.42 
EPIM2 20.9 18.8 23.4 29.7 4.6 1.7 0.8 2.87 1.33 
EPIM3 19.7 23.0 22.6 28.9 4.6 0 1.3 2.81 1.29 
EPIM4 18.1 17.3 19.0 31.2 7.6 3.4 3.4 3.16 1.53 
EENT1 34.9 26.8 18.7 10.2 4.3 2.6 2.6 2.40 1.49 
EENT2 37.9 23.8 19.1 11.9 5.1 1.3 0.9 2.30 1.36 
EENT3 35.2 23.3 20.8 13.6 3.8 2.5 0.8 2.39 1.39 
EENT4 29.9 21.4 21.8 17.1 4.3 3.0 2.6 2.64 1.52 
EEMAIL1 22.3 14.0 21.4 25.1 7.4 3.3 6.5 3.17 1.70 
EEMAIL2 17.3 11.2 19.2 28.5 10.3 6.1 7.5 3.51 1.73 
EEMAIL3 15.3 10.2 23.1 26.9 9.7 8.3 6.5 3.56 1.69 
EEMAIL4 15.0 11.2 18.7 31.3 9.8 7.5 6.5 3.58 1.58 
ECOMM1 17.7 13.0 7.8 29.2 14.6 7.8 9.9 3.73 1.87 
ECOMM2 9.4 12.0 7.9 31.4 17.8 9.9 11.5 4.12 1.74 
ECOMM3 9.4 12.6 8.4 29.8 16.8 11.5 11.5 4.13 1.76 
Pe
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ECOMM4 7.9 12.7 9.5 28.0 20.1 9.0 12.7 4.17 1.73 
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The distribution of variable mean shows that the lower the variable mean the higher 
level of enjoyment that respondents perceive when they use mobile phones for a 
particular purpose. Hence, similar to the distribution of mobile phone uses in Figure 6.1, 
the pattern of enjoyment is congruent with the use of mobile phones for diverse 
purposes in which the use of mobile phones for entertainment and PIM are more 
preferable than for the use of mobile phones for e-mail and commercial transactions.  
 
As presented in Table 6.15, four items were adapted to measure the perception of risk. 
The scale was recoded using a 7-point Likert scale ranging from “strongly agree” (1) to 
“strongly disagree” (7).  
 
Table 6.15 Descriptive analysis of perceived risk (PRISK) 
Response Scale (%) 
Variable 
(1) (2) (3) (4) (5) (6) (7) 
Mean Std 
PRISK1 19.2 17.5 17.0 15.3 14.8 10.0 6.1 3.44 1.84 
PRISK2 20.5 17.3 18.6 17.7 11.4 7.3 7.3 3.33 1.83 
PRISK3 13.0 14.9 13.5 20.5 16.3 13.0 8.8 3.87 1.84 Ri
sk
 
PRISK4 16.6 16.6 17.0 21.5 9.0 9.9 9.4 3.57 1.87 
 
The results indicate that:  
• 60.4% believed that using a mobile phone for transactions is not secure 
(Mean=3.44, Std=1.84); 
• 62.2% agreed that other people can tamper with their information when using 
mobile phones for commercial transactions (Mean=3.33, Std=1.83); 
• 59.2% agreed that third party providers they interact from the use of mobile 
phone are not trustworthy (Mean=3.87, Std=1.84); and that 
• 62.5% believed that using mobile phones for transactions will cause them to 
lose money (Mean=3.57, Std=1.87). 
6.5 CONCLUSION FROM THE SURVEY ANALYSIS 
 
The sample population in this research consisted of students, including both Generation 
X and Generation Y. These groups are anticipated to be the potential early adopters of 
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mobile data services based on both market predictions and academic research 
(IBISWorld 2007; Pedersen 2005). Therefore, there is a tendency for current and future 
research on the acceptance and use of mobile data services (MDS) to focus on this 
younger population. Based on the descriptive analysis of the survey results, the sample 
distribution falls within a sampling of university students in Australian. It can be 
concluded that the majority of respondents already use mobile phones for PIM and 
entertainment, but not many of them have used mobile phones for e-mail 
communication or commercial transactions, which are mostly data driven. On the other 
hand, more than half of the respondents chose a service plan that was limited to voice 
talk (71.6%). Over one third of respondents have revealed a high level of convergence 
in their use of mobile phones. In other words, respondents who want to use their mobile 
phones for convergence, they would have to upgrade their handsets and service plans to 
obtain the appropriate data capacity and accessibility from their service providers.  
 
As noted in the literature review chapter on the adoption of mobile data services (MDS) 
(Chapter 2), individuals’ demographic information, such as age, gender, education and 
occupation, is regarded as a critical indicator that would influence their usage intention 
towards mobile services. The comparison between age group and individual choice 
indicates that the individual choices of phone type vary across groups of young 
students. Younger respondents (e.g. 18 to 25 years old) are more inclined to choose 
advanced phone handsets and premium services than older users (i.e. above 35 years 
old). One explanation for this is perhaps that young students who purchase advanced 
mobile handsets may use them not only for voice talk but also as a fashion status 
symbol or as a ‘technology toy’. This notion has indeed been supported by a number of 
studies of mobile phone use among young students or teenagers (Carroll et al. 2002; 
Katz & Sugiyama 2006; Leung & Wei 2000; Teo & Pok 2003).  
 
An analysis of the impact of gender on individual choices of phone type and service 
plan revealed that the effect of gender was not significant. Therefore, it could be 
suggested that gender has no direct impact on the predetermined choices of technology, 
such as device type and service plan. Several researchers have noted that males are 
more dominant than females in numbers in terms of the use of PC, Internet and 
telephone (Anderson et al. 1999; Venkatesh & Morris 2000; Weiser 2000) and some 
researchers have recognised the influence of gender on individuals’ perceptions and 
Chapter 6 – Descriptive Results of Survey 
- 161 - 
technology adoption (Debaillon & Rockwell 2005; Dwivedi 2008; Nysveen, Pedersen 
& Thorbjornsen 2005a). This research shows that gender does not influence the 
technology choices but may attention for further work to investigate whether gender has 
any impact on individuals’ perceptions in the convergent use of mobile phones.   
 
When comparing individual device ownership with phone type and service plan, 
respondents who own advanced mobile handsets and subscribe to a higher level of 
service plan also own a greater number of other portable devices, such as mp3 players, 
laptops or PDAs. However, this notion may contradict previous descriptions of 
convergence which  assumed that convergence would favour the adoption of a universal 
device or access through a single converged device (Katz 1996; Rangone & Turconi 
2003). Instead, several researchers have believed that the convergence of technologies 
and services would provide a divergence of consumer choices on technology devices 
(Jenkins 2001; Katz 1996; Saxtoft 2008; Stieglitz 2003). This research found that the 
ownership of other digital devices seems to favour the scenario of device convergence if 
the mobile users subscribe to a 3G plan to obtain better data transmission.  
 
In summary, some researchers, such as Sarker (2003) and Carlsson et al. (2006), argue 
that prior studies of technology adoption and mobile phone use have seldom considered 
choice of technology (e.g. phone type and service plan) as a critical effect that either 
facilitates or inhibits the use of mobile phones for various activities, contexts and 
purposes. Among such previous studies, there has been no research that accounts for 
either service plan or device ownership as research indicators, while the conclusions 
drawn from the exploratory interviews in this research indicate that technology choices 
and ownership did impact on the convergent use of mobile phones. These conclusions 
and those derived in Chapter 5 are used to support an analysis of the model proposed in 
Chapter 3 (see Section 3.6) in the following chapter.   
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CHAPTER 7 HYPOTHESIS TESTING 
7.1 INTRODUCTION 
 
Once the construct reliability and validity of the research instrument was confirmed, 
three psychometric indicators (perceived usefulness, perceived enjoyment and perceived 
risk) along with non-psychometric variables based on individual demographics (such as 
age and gender) and choice of technology (i.e. phone type, service plan and ownership 
of other digital devices) were identified as the independent variables in this research. 
The relationships between these independent variables and the indicators for the 
converged use of mobile phones, as described by the models outlined in Chapter 3, will 
be tested in this chapter. Thus, the four research models that represent the use of mobile 
phones for convergence and then for personal information management (PIM), 
entertainment, e-mail communication, and commercial transactions respectively are 
tested and discussed in sequence. Furthermore, the convergent use of mobile phones 
was assessed by taking account of all four different use purposes. This new construct 
was evaluated and determined to represent the levels of convergence among the existing 
mobile phone users.   
 
7.2 DATA ANALYSIS METHOD  
 
Multiple regression analysis was used to analyse the convergence model and logistic 
regression analysis was chosen to analyse the other four disaggregated models. The 
method of logistic regression was chosen over multiple regression because in the former 
the dependent variable must be either binary or dichotomous (Field 2005). In the 
convergence model, the dependent variable was measured in a continuous scale ranging 
from zero to 11. Hence, multiple regression analysis was applied. In four separate 
models, the dependent variable was either converted or initially coded as 0 or 1. The 0 
and 1 represent non-users and users of mobile phones for a specific purpose, namely 
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personal information management (PIM), entertainment, e-mail and commercial 
transactions.  
 
One advantage of regression analysis is that it enables the research to assess the effects 
of both metric and non-metric variables in a model (Hair et al. 2006). Unlike the use of 
ordinary least squares (OLS) in multiple regression, logistic regression utilises a 
different algorithm (maximum likelihood ratio) to estimate all indicators in a linear 
correlation between 0 and 1 (Menard 2002). Therefore, additional criteria such as 
predictive accuracy from odds ratio (i.e. Wald statistics) and group classification (i.e. 
predicted percentage) provide additional information to allow for comparison between 
the effects of independent variables on two groups of respondents (Field 2005). While 
similar to multiple regression analysis, the research model is assessed according to a 
number of criteria including model fit, explained variance, significance coefficient, and 
variable relationship. The measurement criteria of logistic regression in this research are 
listed in Table 7.1.  
 
Table 7.1 Criteria in logistic regression analysis 
Test name Description of the test Criteria 
-2 log-likelihood Provides a summary of probabilities associated 
with the predicted and actual outcomes 
Small value 
indicates a 
better model fit 
Hosmer & 
Lemeshow test 
Provides a measure of predictive accuracy based 
on calculating the values of chi-square between 
actual and predicted scores 
P-value > 0.05 
Nagelkerke R2 Provides measures for predictive accuracy in a 
range between 0 and 1 
Large value 
indicates a 
better model fit 
B 
Provides the magnitude of the relationship 
between indicators and predicted value 
Positive or 
negative value 
Wald statistics Provides the significance of the logistic 
coefficient P-value<0.05 
Exp (B) Provides the changes in odds from the unit 
changes in predicators 
Larger or less 
than 1 
Source: Field (2005) 
 
In choosing the most suitable regression method, this research follows Menard (2002) 
who claimed that stepwise procedures are useful in purely predictive research and in 
exploratory research. The aim of the hypothesis testing in this study is to explore the 
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influences of direct and interaction effects and to predict their relationships with 
criterion behaviours. Hence, the method of stepwise regression was seen to be 
appropriate. Furthermore, Menard (2002) also suggests that the ‘backward elimination’ 
over the ‘forward inclusion’ for performing the stepwise procedures be adopted if 
suppressor effects exist between variables in the model. Therefore, the back-forward 
stepwise method is used to compare the effects across the four models. Furthermore, 
arguing against using 0.05 as the criterion for including important variables in the 
model, Bendel and Afifi (1977) warn that the application of 0.05 criterion may increase 
the risk of introducing type II errors. According to Hair et al. (2006  p. 3), a type II error 
refers to ‘the chance of not finding a correlation or mean difference as it truly exists’. 
Hence it is advisable to increase the criteria of significance to 0.15 or 0.20 (Menard 
2002), which has been adopted in this analysis.  
 
To achieve a parsimonious structure, Hosmer and Lemeshow (1989) also suggest that 
the variables which do not contribute to the model, based on the selection criteria, 
should be eliminated to produce a better model fit. These suggestions for assessing 
goodness of fit and identifying significant variables have been taken into account in this 
research. Given the relatively small sample size and number of multiple indicators, the 
criterion for selecting significant variables in logistic regression analysis was set to 
0.10.  
7.3 ASSUMPTIONS OF REGRESSION ANALYSIS 
 
Regression analysis is a useful tool to analyse the linear relationship between a single 
dependent variable and several independent variables (Hair et al. 2006). In this research, 
the dependent variable in disaggregated models represents the dichotomous choices of 
using or not using mobile phones for a particular purpose. On the other hand, the 
research predictors, which consist of both psychometrical and non-psychometrical 
variables, are combined in this research to predict the multiple uses of mobile phones in 
one model of convergence and four differentiated models based on specific use. In this 
regard, analysis of variance (ANOVA) is a tool for detecting the existence of interaction 
effects (or moderators) but not for assessing such effects along with the effects of other 
research indicators. Logistic regression is preferred over multiple regression as a result 
of the presence of categorical data (i.e. users and non-users) in the model testing. Hence, 
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both multiple regression and ANOVA were not deemed to be suitable for testing four 
different models.  
 
To test the hypotheses, statistical assumptions, significant indicators, explanatory 
variance, and model fit were examined. In addition, the effects of variable interaction 
stemming from different individual factors, such as demographic background and 
technology choices, were also examined. Therefore, each hypothesis is tested and 
interpreted for both its theoretical contribution and practical implications for business.  
 
The method of regression analysis is to compose one or several independent variables 
and to form a linear prediction for a single dependent variable (Field 2005). Before 
proceeding to the analysis, it is critical to ensure that the research data meets the 
assumptions of logistic regression analysis, such as normality, independence of the error 
terms and multicollinearity (Field 2005). Data normality was revealed in section 5.2.3. 
The results of this analysis indicated that the assumption of normality was met within an 
accepted range (see Appendix C). The assumption of independence of errors means that 
“cases of data should not be related” (Field 2005  p. 273). This assumption was not 
violated as the survey was undertaken by the same people during the same time period.  
 
According to Hair (2006), logistic regression analysis has fewer assumptions than 
multiple regression analysis or discriminant analysis in terms of  equal group of 
variance-covariance and categorical data analysis. It is advisable to meet the criteria 
based on the assumptions underlying of multiple regressions analysis. According to 
Pallant (2001), the assumptions of multiple regression analysis include consideration of 
the sample size, the threat of multicollinearity and regression outliers. These issues are 
addressed in the following sections.    
7.3.1 Sample size  
 
One aim of using logistic regression analysis is to assess the accuracy of prediction 
(Field 2005). It is advisable to obtain a satisfactory sample size and number of 
predictors in order to obtain significant results from this statistical analysis. According 
to Hair et al. (2006), in order to obtain a sample size of over 250 at a significance level 
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of 0.05, the number of indicators should be at least five and the minimum requirement 
of variance (R2) is 5%.  
 
As the sample size increases, the minimum of R2 decreases and it becomes easier for the 
analytical results to achieve the required level of statistical significance (=.01 or .05). 
The ratio of cases to sample size chosen by past researchers has varied in size (Coakes 
& Steed 2005; Hair et al. 2006; Stevens 2002; Tabachnick & Fidell 2001). In the model 
of commerce and convergence, the number of research indicators is eight which is the 
maximum among other models. Based on the criteria used by several researchers, as 
outlined in Table 7.2, the number of research indicators and the sample size obtained in 
this study (246 cases) can thus be deemed acceptable for performing regression analysis 
in model testing.   
 
Table 7.2 Ratio of cases in regression analysis 
Author Ratio of cases Data in this research 
Tabachnick and Fidell 
(2001) 
Sample size > 50 + 8m 
(m=number of independent 
variables) 
Sample size > 114 
Stevens (2002) 15 times that of research 
indicators 
Sample size > 120 
Coakes and Steed (2005) 20 times that of research 
indicators 
Sample size > 160 
Hair (2006) 15–20 times that of 
research indicators 
Sample size > 120 to 160 
Note: The maximum number of research indicators is eight (commerce model) 
7.3.2 Multicollinearity  
 
The problem of multicollinearity is defined as cases in which two or more research 
indicators are highly correlated (Field 2005). Generally, the problem of multicollinearity 
can be detected from observing collinearity statistics. Field (2005) suggests that the 
problem of multicollinearity in the data is of less concern if the values of both tolerance 
and the variance inflation factor (VIF) are close to 1. According to Miles and Shevlin 
(2001  p. 130), tolerance is defined as ‘the extent to which an independent variable 
cannot be predicted by the other independent variables’. The value of tolerance can 
range between zero and one. If the tolerance is zero, it means that the independent 
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variable is completely predicted by the other independent variables. On the other hand, 
if the tolerance is one, the independent variable is uncorrelated with other independent 
variables.  
 
In addition, the value of the VIF is closely related to the tolerance if as the value of the 
VIF equals to one and divided by the value of tolerance when there are more than two 
independent variables in the regression. Miles and Shevlin (2001) suggest that using the 
VIF is preferable to the value of tolerance as it can indicate the problem of collinearity 
by the level of increase in the number of standard errors in the variables. According to 
Field (2005), a large value of standard error indicates that the data obtained from a 
given sample may not accurately reflect the whole population. SPSS does not enable 
such analysis in the logistic regression because the outcome data are categorical. In this 
research, the independent variables (i.e. metric and non-metric indicators) were put into 
multiple regression analysis and analysed with one categorical dependent variable (i.e. 
users versus non-users). Both the VIF and tolerance values drawn from the regression 
analyses in the four models did not violate the assumptions of multicollinearity (i.e. VIF 
and tolerance are close to 1), as presented in Table 7.3.  
 
Table 7.3 Summary of multicollinearity test 
Convergence PIM Entertainment E-mail Commerce Models 
Variables Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF 
Phone Type .651 1.536 .654 1.530 .654 1.530 .648 1.544 .633 1.579 
Service Plan .833 1.201 .814 1.228 .814 1.228 .818 1.223 .809 1.236 
Age .967 1.034 .922 1.085 .922 1.085 .908 1.101 .955 1.047 
Gender .893 1.119 .908 1.101 .908 1.101 .917 1.090 .905 1.105 
Device 
ownership 
.769 1.300 .784 1.275 .784 1.275 .787 1.271 .779 1.283 
Usefulness .617 1.620 .608 1.646 .608 1.646 .584 1.714 .605 1.652 
Enjoyment .823 1.214 .888 1.127 .888 1.127 .806 1.241 .844 1.185 
Risk .795 1.257 .838 1.194 .838 1.194 .865 1.157 .800 1.250 
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7.3.3 Multivariate outliers 
 
In regression analysis, outliers are detected by observing the cases outside the 
distribution of two or more variables in a multidimensional space (Hair et al. 2006). 
Depending on the sample size, Hair et al. (2006) suggest that researchers use 
Mahalanobis D2 to detect multivariate outliers by using the threshold D2 value divided 
by the number of indicators involved. They also suggest that outliers be defined as cases 
outside the range of 2.5 (i.e. for a small sample) or over 3 (i.e. for a large sample). In 
this research, Mahalanobis D2 is not appropriate because the number of indicators in the 
four models is different. Mahalanobis D2 provides general information based on the 
same indicators and sample population. Alternatively, and similar to the method of 
Mahalanobis D2, SPSS provides a means of detecting multivariate outliers by 
performing logistic regression. In this research, the threat of multivariate outliers was of 
less concern, as explained in Chapter 5.2.2., because no case was found outside the 
range of 3 standard deviations when performing regression analyses in the five models.  
 
In conclusion, the assumptions (i.e. sample size, multicollinearity, and outliers) 
associated with logistic regression analysis have been met in this research. Hence, both 
multiple and logistic regression analysis can be applied to the hypothesis testing.  
7.4 HYPOTHESIS TESTING 
As discussed in Chapter 2, research into the development of multifunctional devices and 
the provision of mobile data services has revealed that these capabilities have merged 
with the use of mobile phones. However, some researchers, such as Teo and Pok 
(2003), Pagani (2004), and Wu and Wang (2005) have primarily considered the 
adoption of salient mobile devices and services as separate advanced technologies. 
Hence, it is necessary to test an empirical and integrated framework to understand the 
convergent use of mobile phones, which considers the higher order of behaviours by 
taking account of the four different purposes for using mobile phones as a whole. Based 
on this segmentation, derived from extant literature and from analysis of the interviews 
conducted in this research (Chapter 3), the convergent use of mobile phones is argued to 
comprise the aggregated uses of mobile phones for four different purposes, namely 
personal information management (PIM), entertainment, e-mail communication and 
commercial transactions.   
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In addition, the interaction effect of demographic variables and technology choices with 
individual perceptions were tested in the four models. According to Jaccard and Turrisi 
(2003) and Hair et al. (2006), moderating (or interaction) effect is interpreted as an 
illustration of a moderated relationship. The effect of the independent variable on the 
dependent variable is assumed to vary as a function of the moderator variable (Figure 
7.1). In other words, the relationship between X and Y could be stronger or weaker 
because of the intervention of Z.  
 
Figure 7.1 Moderated causal relationship (Source: Jaccard & Turris 2003) 
 
Field (2005  p. 788) defines interaction effect as ‘the combined effect of two or more 
predictor variables on an outcome variable’. Hair et al. (2006) claim that if the effect of 
a combination of variables is greater (or less) than expected based on the their 
individual effect, the interaction (or moderating) effect is found to exist. In this study, 
extrinsic indicators such as phone type, service plan, age, gender and device ownership 
were assumed to be moderators that influence individuals’ perceptions in the convergent 
use of mobile phones. In addition, these factors were assumed to affect individuals’ 
various perceptions. A total of 9 interaction effects are listed (Table 7.4).  
 
Table 7.4 The moderating effects of demographics and technology choices 
Research Indicators Moderating Effects 
Phone type Phone Type* PU; Phone Type* PE 
Service plan Service Plan * PU; Service Plan * PE 
Age Age * PU, Age * PE 
Gender Gender * PU, Gender * PE 
Ownership of other devices Other Devices * PU 
Note: PU = perceived usefulness; PE = perceived enjoyment 
Y 
Z 
X 
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7.4.1 Testing the convergence model 
 
To validate the convergent use of mobile phones, the research indicators derived from 
both psychological perceptions and moderating effects were employed to test their 
relationships with this new construct (i.e. ‘convergent use of mobile phones’). In 
Chapter 4, the level of convergence is measured by a 12-point scale ranging from never 
use any mobile activity (coded as zero) to use all eleven mobile activities (coded as 11) 
among existing mobile phone users. Due to the versatile patterns of convergent use, 
there is no limitation or priority when respondent decided to use of mobile phones for 
different purposes. The proposed relationships between independent and dependent 
variables are shown in Table 7.5 below.  
 
Table 7.5 The list of hypotheses on the convergent use of mobile phones 
Hypothesis Description of research hypothesis Indicator 
H1 
Perceived usefulness will positively influence the 
convergent use of mobile phones 
PU 
H2 
Perceived enjoyment will positively influence the 
convergent use of mobile phones  
PE 
H3 
Perceived risk will negatively influence the convergent 
use of mobile phones  
PRISK 
H4A 
The level of phone type will moderate individuals’ 
perceptions of usefulness in the convergent use of 
mobile phones  
Phone type * PU 
H4B 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in the convergent use of 
mobile phones 
Phone type * PE 
H5A 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in the convergent use of 
mobile phones 
Service plan * 
PU 
H5B 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in the convergent use of 
mobile phones 
Service plan * 
PE 
H6 
The level of device ownership will moderate 
individuals’ perceptions of usefulness in the convergent 
use of mobile phones 
Device 
ownership * PU 
H7A 
Age will moderate individuals’ perceptions of 
usefulness in the convergent use of mobile phones 
Age * PU 
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Continued Table 7.5 
Hypothesis Description of research hypothesis Indicator 
H7B 
Age will moderate individuals’ perceptions of 
enjoyment in the convergent use of mobile phones Age * PE 
H8A 
Gender will moderate individuals’ perceptions of 
usefulness in the convergent use of mobile phones 
Gender * PU 
H8B 
Gender will moderate individuals’ perceptions of 
enjoyment in the convergent use of mobile phones Gender * PE 
Note: some hypotheses are omitted due to the exclusion of perceived ease of use (PEOU) 
 
In addition, different statistical criteria (e.g. explained variance, model fit, regression 
coefficient, and variable significance) were applied to assess this model. The research 
indicators and their interrelationships were formulated in the test of this model (see 
Figure 7.2 below). Due to the continuous scale used in the measurement of the 
convergent use of mobile phones, multiple regression was chosen for testing this model 
rather than the logistic regression utilised later in the tests of the four disaggregated 
models.  
 
Figure 7.2 The empirical convergence model 
 
The results of the multiple regression analysis revealed that the model explains 44.3% 
of the variance of the convergent use of mobile phones (Adjusted R2 equals 0.443). The 
model was shown to be a good fit (F=20.758, p-value=0.000). Usefulness was found to 
be non-significant (=0.10, p=0.914>0.05), while enjoyment and risk, on the other 
Perceived 
Usefulness 
Perceived 
Enjoyment 
Convergent use 
of mobile 
phones  
Age Gender 
Phone type Service plan 
Perceived Risk 
Other devices 
H1 
H2 
H3 
H4A 
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H5A 
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H6 
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hand, were identified as two significant factors that explain such convergent use 
(Enjoyment, =0.295, p=0.002; Risk, =-0.194, p=0.002). Three interaction effects—
between phone type and perceived enjoyment (=0.170, p=0.044), device ownership 
and perceived usefulness (=0.362, p=0.000), and service plan and perceived 
usefulness—were also found to be significant. Thus, phone type and device ownership 
can be categorised as the moderators of perceived enjoyment, while service plan can be 
attributed to the moderator of perceived usefulness.  
 
In contrast, the interaction effects between age and perceived usefulness (=-0.237, 
p=0.000) and the interaction between gender and perceived enjoyment (=-0.146, 
p=0.000) were found to be negatively related to the convergent use of mobile phones 
(see Table 7.6 below). In other words, the positive or negative relationships between 
individual demographics (e.g. age and gender) and perceptions show that young users 
and female users place more importance on the perceptions of usefulness and enjoyment 
accordingly when choosing to use mobile phones as converged devices.  
 
Table 7.6 The coefficient and significance of each variable 
Unstandardised 
coefficients 
 
Standardised 
coefficients 
  
Variables 
B Std. Error  Beta  
t-value 
 
Sig. 
(Constant) 1.990 1.158    1.720  0.087 
Enjoyment 0.740 0.236  0.295***  3.142  0.002 
Risk -0.320 0.103  -0.194***  -3.102  0.002 
Phone type * 
Enjoyment 0.105 0.052  0.170*  2.025  0.044 
Age * Usefulness -0.293 0.079  -0.237***  -3.698  0.000 
Gender * 
Enjoyment -0.162 0.080  -0.146*  -2.020  0.045 
Other devices * 
Usefulness 
0.089 0.017  0.362***  5.138  0.000 
Service plan * 
Usefulness 
0.055 0.028   0.131*   1.989   0.048 
Note: *p<0.05; **p<0.01; ***p<0.005 
 
In general, the results indicate that the feelings of enjoyment and risk significantly 
explain the convergent use of mobile phones, over the effects of perceived usefulness 
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(=0.086, p=.070). On the other hand, moderators, such as individual choice (i.e. of 
phone type and service plan) and ownership of other devices, explain a substantial level 
of variance in such behaviours. Age is another factor that significantly determines the 
level of usefulness that users perceive in the converged use of mobile phones (=-0.237, 
p=.000). This result is similar to the conclusion drawn by Morris, Venkatesh and 
Ackerman (2005), as they found that young workers perceive greater usefulness in 
adopting new technology than do older workers. Age has also been found to be a direct 
indicator impacting on people’s choice of mobile phones (Ziefle & Bay 2005).  
 
The construct of gender provided a controversial result, based on the influences of 
different individual perceptions on the convergent use of mobile phones. Gender was 
found to significantly moderate the perception of enjoyment, but the construct appeared 
insignificant in its impact on perceptions of usefulness. Therefore, a split sample was 
utilised to reveal the effects of gender on individual perceptions (i.e. usefulness and 
enjoyment). The results revealed that male users place more importance on the 
enjoyment experiences (=0.404, p=.000) while female users emphasise the evaluation 
of usefulness (=0.567, p=.000) in the convergent use of mobile phones (see Table 7.7 
below). However, the effect of gender was seen to decrease as the other indicators 
intervened in the regression.  
 
Table 7.7 The effects of gender on individual perceptions 
Male  Female Variables 
 Sig.   Sig. 
Usefulness .226 .003  .567 .000 
Enjoyment .404 .000  .123 .363 
 
Choice of technology, such as phone type and service plan, which has been largely 
omitted from prior TAM research, in this study were shown to be significant factors that 
determine individual perceptions and the convergent use of mobile phones respectively. 
Prior research on the adoption of information systems, such as the personal computer 
(Davis, Bagozzi & Warshaw 1989), group support systems (Gopal et al. 1997), or 
groupware (Chen & Lou 2002) has seldom considered the possibility that individuals 
may have diversified experiences and ownership prior to the adoption of new 
information systems. In other words, the user group adopting a certain technology is 
assumed to be homogeneous when in fact they might be heterogeneous in terms of 
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technology choices and ownership. In relation to e-service adoption, such as adoption of 
Internet or e-commerce, Teo, Lim and Lai (1999) and Gefen and Straub (2000) have 
also viewed the user groups of such technology adoption to be homogeneous in terms of 
levels of service subscription (e.g. service fees and transmission speed). However, this 
scenario is not valid when it comes to the use of advanced mobile services in which 
mobile users are required to possess the capacity of both hardware (i.e. mobile handset) 
and software (i.e. service plan subscription) before they can receive certain new services 
from different service providers (LuHayes et al. 2003). 
 
In this research, enjoyment and risk were identified as two psychological constructs that 
affect the convergent use of mobile phones. Other factors, such as the three technology 
factors of phone type, service plan, and device ownership and the two demographic 
factors of age and gender, were all found to moderate various perceptions (i.e. 
usefulness and enjoyment) among mobile phone users. The heterogeneous patterns in 
the convergent use of mobile phones have thus been identified in Figure 7.3.   
 
 
Figure 7.3 The revised model of convergence 
 
Due to the different number of research indicators involved in the use of mobile phones 
for different purposes, the test of convergence model was further disaggregated into the 
tests of four different models, namely PIM, entertainment, e-mail and commerce 
respectively. The logistic regression analyses were initially performed on the separate 
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models. In each model, the research indicators were varied and were presented in 
accordance with the purpose specified in the specific model. For example, the measure 
of perceived enjoyment for entertainment was included in the model that represents the 
use of mobile phones for entertainment purposes. In contrast, perceived risk was only 
included in the model that predicts the use of mobile phones for commercial 
transactions, and was excluded from the tests of the other models.  
 
Three types of response (i.e. actual use, intention to use, and never use) in relation to the 
use of mobile phones for particular purposes were further converted into either use (i.e. 
the response is coded as 1) or not use (i.e. the response is coded as zero) in order to 
precisely predict and categorise the user groups (i.e. adopters and non-adopters) in 
logistic regression. In addition, instead of using usage intention (UI) as a surrogate for 
technology adoption, this research focuses on the actual use of mobile phones for a 
particular purpose. Igbaria (1994) also used this approach to study relative factors that 
influence microcomputer technology acceptance and omitted the influences of intention. 
It is also reasonable to assume that the intentions of individuals who intend to use 
mobile phones for a particular purpose do not indicate the actual performance of that 
behaviour. Therefore, respondents who selected the option of ‘intention to use’ were 
thus categorised as non-users. Furthermore, based on various hypotheses and purposes 
in the four models, different numbers of research indicators were composed to assess 
the model accuracy in predicting between use and non-use (see Table 7.8). 
 
Table 7.8 Research indicators in each model 
Model PIM Entertainment E-mail Commerce 
Indicator PU & PE PU & PE PU & PE PU, PE & PRISK  
Moderator 
Age, gender, 
phone type, 
other device 
ownership 
Age, gender, 
phone type, 
other device 
ownership 
Age, gender, 
phone type, 
service plan, other 
device ownership 
Age, gender, phone 
type, service plan, 
other device 
ownership 
No. of factors 6 6 7 8 
Note: PU = perceived usefulness; PE = perceived enjoyment; PRISK = perceived risk 
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7.4.2 Testing the PIM model 
In the PIM model, perceived usefulness (PU) and perceived enjoyment (PE) were 
combined with seven interaction effects derived from demographics, technology choice 
and ownership. The hypotheses are listed in Table 7.9 below. 
  
Table 7.9 The list of hypotheses in the test of the PIM model 
Hypothesis Description of research hypothesis Indicator 
H1 
Perceived usefulness will positively influence the use 
of mobile phones for PIM 
PU 
H3 
Perceived enjoyment will positively influence the use 
of mobile phones for PIM 
PE 
H5A 
The level of phone type will moderate individuals’ 
perceptions of usefulness in using mobile phones for 
PIM 
Phone type * PU 
H5C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for 
PIM 
Phone type * PE 
H7A 
The level of device ownership will moderate 
individuals’ perceptions of usefulness in using mobile 
phones for PIM 
Device 
ownership * PU 
H8A 
Age will moderate individuals’ perceptions of 
usefulness in using mobile phones for PIM 
Age * PU 
H8C 
Age will moderate individuals’ perceptions of 
enjoyment in using mobile phones for PIM Age * PE 
H9A 
Gender will moderate individuals’ perceptions of 
usefulness in using mobile phones for PIM 
Gender * PU 
H9C 
Gender will moderate individuals’ perceptions of 
enjoyment in using mobile phones for PIM Gender * PE 
 
 
The research indicators and their proposed interrelationships are shown in the PIM 
model (see Figure 7.4).  
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Figure 7.4 The conceptual framework of the PIM model 
 
The stepwise procedure in logistic regression of the PIM model suggested six iterations. 
The results of logistic regression showed that the revised PIM model (Step 6, 2=40.77, 
p-value=0.000) performs better than the baseline model which has no indicators loaded 
(or has only a constant loaded) (Step 1, 2=44.12, p=0.000). The value of -2 log 
likelihood was 174.589, which indicates that the revised model is less fitted than the 
baseline model in which all variables are loaded (-2 log likelihood=171.242). However, 
the stepwise method used in the logistic regression is aimed at identifying the 
significant factors rather than testing the overall model significance. Therefore, the 
goodness of fit in the final model was seen to be acceptable. The value of Nagelkerke R 
Square was 0.27, which means that 27.0% of the variance is explained (or predicted) by 
the model. The goodness of fit from the Hosmer-Lemeshow test indicates a good model 
fit as the p-value was larger than 0.05 (2=8.151, df=8, p-value=0.419). The revised 
model classifies the two groups with a classification accuracy of 82.9% (see Table 
7.10). 
 
Table 7.10 Classification table of PIM model 
 
Predicted 
Observed Non-user User 
Percentage in 
classification 
Non-user 11 31 26.2 
User 7 173 96.1 
Overall Percentage 82.9 
Perceived 
Usefulness 
Perceived 
Enjoyment 
Use of mobile 
phones for PIM 
Age Gender 
Phone Type Other Devices 
H1 
H3 
H5A H5C H7A 
H8A H8C 
H9A H9C 
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The table of classification accuracy is another example of determination of the model fit 
as ‘it represents the levels of predictive accuracy achieved by the logistic model’ (Hair 
et al. 2006  p. 374). The classification table indicates the percentage of cases correctly 
classified by the model. This percentage of classification accuracy in the logistic model 
was 25% above the chance hit ratio of 0.67 by random chance. The chance hit ratio is 
derived by calculating the square of 50% of the classification by random chance (i.e. 
50% versus 50%). Thus, the chance hit ratio of random classification was 67% (i.e. 
((51/246)2 + (1-51/246) 2 = 0.67).  
 
Following testing of each relationship between the independent and dependent variables 
in a stepwise procedure involving six steps, the last step was shown to be the most 
appropriate for final interpretation. The most influential factor was found to be 
perceived usefulness (PU) (Wald=8.363, p<0.05). Three interaction effects, namely 
perceived enjoyment (PE) by phone type, gender by PU and gender by PE, were also 
significant. Therefore, it can be concluded that PU significantly and positively predicts 
the use of mobile phones for PIM (Exp(B) =2.030).  
 
Perceived enjoyment (PE), on the other hand, is moderated by the choice of phone type 
(Wald=5.107, p=0.024). This finding indicates that PE is strengthened if users choose 
advanced mobile devices, such as a multifunctional mobile handset. PU and PE are also 
significantly moderated by gender. The relationship between gender and different 
perceptions can be identified by the value of Exp (B). The value of Exp (B) represents 
the positive and negative relationship between variables based on the observation of 
odd-ratio, which is either larger or less than 1. In this regard, the effect of PU was 
shown to be significant for male respondents who perceived higher levels of usefulness 
when using their mobile phones for PIM (Exp (B) =0.687). Female users, on the other 
hand, place greater importance on enjoyment when using mobile phones for the same 
purpose (Exp (B) =1.523) (Table 7.11).  
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Table 7.11 The logistic coefficients in the PIM model 
 B S.E. Wald d.f. Sig. Exp(B) 
PU .708 .245 8.363 1 .004 2.030 
PE * Phone type .130 .058 5.107 1 .024 1.139 
Gender * PU -.375 .213 3.094 1 .079 .687 
Gender * PE_PIM .421 .201 4.395 1 .036 1.523 
Note: PE = perceived enjoyment; PU = perceived usefulness 
 
However, five research indicators, including PE (Wald=0.080, p=0.778), Phone 
type*PU (Wald=0.020, p=0.889), Age*PU (Wald=0.823, p=0.364), Age*PE 
(Wald=0.680, p=0.410) and Device ownership*PU (Wald=1.792, p=0.181) were found 
not to be significant. After verifying each hypothesis derived in Chapter 5, a revised 
PIM model was developed, and is depicted in Figure 7.5. Comparing to the non-
significant result in the convergence model, PU was regarded as a direct and significant 
factor that determines the use of mobile phones for managing personal information. The 
direct effect of PE was shown as non-significant and instead it was strengthened by the 
factor of phone type or gender in the same use of mobile phones.  
 
Figure 7.5 The revised PIM model 
7.4.3 Testing the entertainment model 
 
Following the same procedure and using the hypotheses that were used to test the PIM 
model, the same number of psychometric indicators and interaction effects were 
Perceived 
Usefulness 
Perceived 
Enjoyment 
Use of mobile 
phones for PIM 
Gender Phone type 
R2=27% 
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examined using the model derived in Chapter 5 which represents the use of mobile 
phones for entertainment (see Table 7.12).  
 
Table 7.12 The list of hypotheses used in the test of the entertainment model 
Hypothesis Description of research hypothesis Indicator 
H1 
Perceived usefulness will positively influence the use 
of mobile phones for entertainment 
PU 
H3 
Perceived enjoyment will positively influence the use 
of mobile phones for entertainment 
PE 
H5A 
The level of phone type will moderate individuals’ 
perceptions of usefulness in using mobile phones for 
entertainment 
Phone type * PU 
H5C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for 
entertainment 
Phone type * PE 
H7A 
The level of device ownership will moderate 
individuals’ perceptions of usefulness in using mobile 
phones for entertainment 
Device 
ownership * PU 
H8A 
Age will moderate individuals’ perceptions of 
usefulness in using mobile phones for entertainment 
Age * PU 
H8C 
Age will moderate individuals’ perceptions of 
enjoyment in using mobile phones for entertainment Age * PE 
H9A 
Gender will moderate individuals’ perceptions of 
usefulness in using mobile phones for entertainment 
Gender * PU 
H9C 
Gender will moderate individuals’ perceptions of 
enjoyment in using mobile phones for entertainment Gender * PE 
 
 
The research indicators and their proposed interrelationships are shown in the 
Entertainment model (see Figure 7.6).  
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Figure 7.6 The conceptual framework of the entertainment model 
 
The stepwise procedures of logistic regression suggested five iterations. The omnibus 
test of model coefficient in iteration five is significant at the level of 0.000 (2=105.56, 
df=5, p-value=.000) which shows that the final iteration has a better fit than the baseline 
model (2=107.79). The value of -2 log likelihood equals 185.78 which was less fitted 
than the baseline model (2=183.550). The value of Nagelkerke R Square was 0.518, 
which means the model explains 51.8% of the variance of the dependent variable. The 
Hosmer-Lemeshow test shows a good model fit as the chi-square equalled 14.131 and 
the p-value was 0.078, over the significant level of 0.05. In the classification table, the 
classification accuracy was 82.4%, which is better than 52.4% by random choice (see 
Table 7.13).  
Table 7.13 The classification of the entertainment model 
 
Predicted 
Observed Non-user User 
Percentage in 
classification 
Non-user 57 24 70.4 
User 15 126 89.4 
Overall Percentage 82.4 
 
From the results of logistic regression outlined in Table 7.14, it was found that 
perceived enjoyment (PE) was the only direct indicator that significantly predicts the 
use of mobile phones for entertainment (Wald=6.682, p-value=0.01). However, the 
interaction effect between phone type and perceived enjoyment (PE) (Wald=14.988, p-
Perceived 
Usefulness 
Perceived 
Enjoyment 
Use of mobile 
phones for 
entertainment 
Age Gender 
Phone type Other devices 
H1 
H3 
H5A H5C 
H7A
H8C H8A 
H9C H9A 
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value=0.000<0.05) was seen to be more powerful than perceived enjoyment when 
comparing the value of Wald statistics. In other words, the selection of phone type 
further strengthens the level of enjoyment than perceived enjoyment (PE) alone in the 
use of mobile phones for entertainment.  
 
Age (Wald=11.403, p-value=0.001) and gender (Wald=8.452, p-value=0.004) were also 
found to make PE more significant in the use of mobile phones for entertainment. The 
negative relationship between age and perceived enjoyment (Exp (B) =0.685) indicates 
that younger users perceive a more enjoyable experience than older users when they use 
mobile phones for entertainment. Similar to the findings on the use of mobile phones for 
PIM, female users place more importance on perceptions of enjoyment when using 
mobile phones for entertainment (Exp (B) =1.229).  
 
The ownership of other devices, on the other hand, further strengthens the individual’s 
perception of usefulness in the use of mobile phones for entertainment (Wald=14.225, 
p=0.000). The output of Exp (B) indicates that the greater the number of devices owned 
by a user, the higher will be their level of perceived usefulness when using mobile 
phones for entertainment (Exp(B)=1.078).  
Table 7.14  The logistic coefficients in the entertainment model 
 B S.E. Wald df Sig. Exp(B) 
PE_ENT .510 .197 6.682 1 .010 1.665 
PE_ENT * Phone type .193 .050 14.988 1 .000 1.213 
Age * PE_ENT -.379 .112 11.403 1 .001 .685 
Gender * PE_ENT .206 .071 8.452 1 .004 1.229 
Other devices * PU .075 .020 14.225 1 .000 1.078 
Note: PE_ENT = perceived enjoyment; PU = perceived usefulness 
 
Therefore, the findings from the test of interactions between psychological perceptions 
and moderators further confirm prior assumptions that male users are more inclined to 
instrumental use and female users prefer enjoyable experiences and social interactions 
in the use of technology (e.g. e-mail) (Gefen & Straub 1997). Similar conclusions about 
the relationships between gender and individual perceptions have also been found in 
prior studies of new software system adoption (Morris, Venkatesh & Ackerman 2005), 
adoption of instant messaging (Ilie et al. 2005) and use of mobile chat (Nysveen, 
Pedersen & Thorbjornsen 2005a).  
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In their investigation of the interaction between age and perceptions of usefulness, 
Morris, Venkatesh and Ackerman (2005) found that young workers prefer to use 
technology (e.g. computers) for job accomplishment when compared to older workers. 
However, when it comes to the use of mobile phones, PU does not seem to have a 
significant influence on the use of mobile phones for entertainment (Wald=0.561, 
p=0.454) compared to the effect of perceived enjoyment (Wald=6.682, p=0.010). 
Instead, PU is strongly moderated by the ownership of other digital devices 
(Wald=14.225, p=0.000) and the odds ratio (i.e. Exp (B)) is shown to be positive. 
Therefore, the findings on this interaction effect reveal that if the level of ownership 
increases, there is an increased likelihood that users will perceive greater usefulness in 
using mobile phones for entertainment.  
 
After verifying each hypothesis in the entertainment model, a revised framework was 
developed, which is shown in Figure 7.7 below. Comparing the entertainment model to 
the PIM model, perceived enjoyment (PE) was shown as a significant factor that 
determines the use of mobile phones for entertainment. Individual’s age and ownership 
of other devices were shown as additional factors that intervene within the causal 
relationships between PU, PE and use of mobile phones for entertainment. The 
entertainment model also explained more variance than the convergence model (51.8% 
vs. 44.3%).  
 
Figure 7.7 The revised entertainment model 
Perceived 
Usefulness 
Perceived 
Enjoyment 
Use of mobile 
phones for 
entertainment 
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Phone type Other devices 
R2=51.8% 
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7.4.4 Testing the e-mail model 
 
In contrast to the PIM and entertainment models, which are device-specific functions, 
subscription to service plan is essential to the use of mobile phones for versatile data 
services, such as mobile Internet or m-banking. Hence, the use of e-mail communication 
is primarily service-oriented. Prior to using mobile data services, mobile users become 
informed of these capabilities based on the choices of mobile handsets and service 
subscriptions in combination (Carlsson et al. 2005b). As Sugai (2007) has suggested, if 
mobile users have a strong intention to access advanced mobile services, they will either 
upgrade their mobile handsets or subscribe to a higher level of service plan. Therefore, 
distinct from the tests in the PIM and entertainment models, ‘service plan’ was included 
as an additional factor to this model which was assumed to moderate individuals’ 
perceptions in relation to the use of mobile phones for e-mail. The research hypotheses 
in the e-mail model are shown in Table 7.15 below.  
 
Table 7.15 The list of hypotheses in the test of the e-mail model 
Hypothesis Description of research hypothesis Indicator 
H1 
Perceived usefulness will positively influence the use 
of mobile phones for e-mail communication 
PU 
H3 
Perceived enjoyment will positively influence the use 
of mobile phones for e-mail communication 
PE 
H5A 
The level of phone type will moderate individuals’ 
perceptions of usefulness in using mobile phones for e-
mail communication 
Phone type * PU 
H5C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for e-
mail communication 
Phone type * PE 
H6A 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for e-
mail communication 
Service plan * 
PU 
H6C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for e-
mail communication 
Service plan * 
PE 
H7A 
The level of device ownership will moderate 
individuals’ perceptions of usefulness in using mobile 
phones for e-mail communication 
Device 
ownership * PU 
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The research indicators and their proposed interrelationships are shown in the 
Entertainment model (see Figure 7.8).  
 
Figure 7.8 The conceptual framework of the e-mail model 
 
The results produced eight iterations in a stepwise logistic regression. The model 
coefficient of the final iteration shows a better fit (log likelihood 2=52.15, p-
value=0.000) than the initial model (log likelihood 2=54.85, p-value=0.000). The value 
of -2 log likelihood of the final logistic model was 209.39, which indicates that the 
model is less fitted than the baseline model with only a constant variable loaded (-2 log 
likelihood 2=206.69). The value of Nagelkerke R Square was 0.313, which shows that 
the model explains 31.3% of the overall variance. The values of the chi-square and p-
value in the Hosmer and Lemeshow test indicate that the model is a good fit (2=12.818, 
df=8, p-value=0.118>0.05). The classification accuracy was 76.8%, above the chance 
hit ratio of 57.9% by random chance (Table 7.16).  
 
Table 7.16 Predictive accuracy in the e-mail model 
 Predicted 
Observed Non-User User 
Percentage in 
classification 
Non-user 117 16 88.0 
User 31 39 55.7 
Overall Percentage 76.8 
 
As presented in Table 7.17 below, the interaction effect between the choice of phone 
type and perceived enjoyment is strong and significant (Wald=6.573, p-value=0.000), 
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which means that the selection of advanced mobile handset reinforces the level of 
enjoyable experiences and that there is a high likelihood that users will use their mobile 
phones for e-mail communication.  
 
Gender is another critical moderator that influences both perceived usefulness (PU) 
(Wald=2.836, p=0.092) and perceived enjoyment (PE) (Wald=6.139, p=0.013). This 
finding confirms the prior conclusions of Gefen and Straub (1997), who found that male 
users are more inclined to utilitarian outcomes and female users place more importance 
on enjoyment when using mobile phones for e-mail communication. Similar to the 
results of the entertainment model tests, PU was found to be moderated by the construct 
of device ownership (Wald=9.968, p=0.002). Moreover, compared to the effects from 
the psychometrical factors such as PU and PE in the previous models, these factors did 
not significantly predict the use of mobile phones for e-mail communication (PU, 
Wald=0.351, p=0.554 and PE, Wald=0.118, p=0.731).  
 
Table 7.17 The logistic coefficients in the e-mail model 
 B S.E. Wald df Sig. Exp(B) 
PE_EMAIL * Phone type .105 .041 6.573 1 .010 1.110 
Gender * PU -.224 .133 2.836 1 .092 .799 
Gender * PE_EMAIL .347 .140 6.139 1 .013 1.415 
Other devices* PU .059 .019 9.968 1 .002 1.061 
Note: PE_EMAIL = perceived enjoyment; PU = perceived usefulness 
 
Surprisingly, the moderating effects of service plan (Service plan*PU, Wald=0.094, 
p=0.759, Service plan* PE, Wald=0.085, p=0.770) and age (Age*PU, Wald=0.122, 
p=0.727, Age*PE, Wald=0.616, p=0.433) were not found to be significant in the use of 
mobile phones for e-mail communication. In addition, the choice of phone type was 
found to be insignificant in moderating the perception of usefulness when using mobile 
phones for e-mail communication (Wald=0.968, p=0.325).   
 
After confirming each hypothesis in the e-mail model, the revised framework was 
developed, which is shown in Figure 7.9 below. Comparing to the empirical model of e-
mail, both PU and PE were shown as non-significant factors in the structured model.  
Instead, phone type, gender and ownership of other devices remain as significant factors 
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that strengthened the effects of PU and PE in the use of mobile phones for sending and 
receiving e-mail in this revised model. 
 
Figure 7.9 The revised framework of the e-mail model 
 
7.4.5 Testing the commerce model 
 
The research indicators adopted in the commerce model are more sophisticated than 
those of the previous models because this model involves additional psychological traits 
such as perceived risk, and external support factors such as service subscription. 
Perceived risk is regarded as a critical indicator that determines the use of mobile 
phones for online transactions, such as online banking and mobile commerce (Bauer et 
al. 2005; Chan & Lu 2004; Featherman & Fuller 2002; Featherman & Pavlou 2003; 
Garner 1986; Im, Kim & Han 2008). Hence, it was included as an additional indicator. 
Service plan is also assumed to play an important role in moderating individuals’ 
perceptions in the use of mobile phones for online transactions (Teerling et al. 2009).  
 
These research indicators (i.e. three indicators and five moderators) and their 
interrelationships as outlined in Chapter 3 are shown in Table 7.18 below.  
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Table 7.18 The list of hypotheses in the test of the commerce model 
Hypothesis Description of research hypothesis Indicator 
H1 
Perceived usefulness will positively influence the use 
of mobile phones for commercial transactions 
PU 
H3 
Perceived enjoyment will positively influence the use 
of mobile phones for commercial transactions 
PE 
H4 
Perceived risk will negatively influence the use of 
mobile phones for commercial transactions 
PRISK 
H5A 
The level of phone type will moderate individuals’ 
perceptions of usefulness in using mobile phones for 
commercial transactions 
Phone type * PU 
H5C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for 
commercial transactions 
Phone type * PE 
H6A 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for 
commercial transactions 
Service plan * PU 
H6C 
The level of phone type will moderate individuals’ 
perceptions of enjoyment in using mobile phones for 
commercial transactions 
Service plan * PE 
H7A 
The level of device ownership will moderate 
individuals’ perceptions of usefulness in using mobile 
phones for commercial transactions 
Device ownership 
* PU 
H8A 
Age will moderate individuals’ perceptions of 
usefulness in using mobile phones for commercial 
transactions 
Age * PU 
H8C 
Age will moderate individuals’ perceptions of 
enjoyment in using mobile phones for commercial 
transactions 
Age * PE 
H9A 
Gender will moderate individuals’ perceptions of 
usefulness in using mobile phones for commercial 
transactions 
Gender * PU 
H9C 
Gender will moderate individuals’ perceptions of 
enjoyment in using mobile phones for commercial 
transactions 
Gender * PE 
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The research indicators and their proposed interrelationships are shown in the 
commerce model (see Figure 7.10).  
 
Figure 7.10 The conceptual framework of the commerce model 
 
As a result of the stepwise method chosen in the analysis of logistic regression, seven 
iterations were produced in the test of commerce model. The omnibus tests of model 
coefficients indicated that the contingency models were significantly better than the 
initial iteration (Step 7, 2=45.20, p=0.000). The Hosmer and Lemeshow test showed 
that the model displays a goodness of fit (2=3.161, p=0.924). The value of -2 log 
likelihood in this model was 112.320, which is less fitted than the baseline model (-2 
log likelihood=110.06). The value of Nagelkerke R Square was 0.383, indicating that 
38.3% of the variance explained. As shown in Table 7.19 below, the average 
classification accuracy was 85.2%, which is better than the 78% chance hit ratio by 
random choice. Hence, the groups of users and non-users are better classified by this 
model.  
 
Table 7.19 The classification table in the commerce model 
 
Predicted 
Observed Non-user User 
Percentage in 
classification 
Non-user 140 7 95.2 
User 19 10 34.5 
Overall Percentage 85.2 
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In logistic regression, the function of logistic coefficients is to identify the significant 
variables that affect the predicted probability and subsequent group membership in a 
model (Hair et al. 2006). In the commerce model, perceived risk was identified as the 
only direct factor that significantly predicts the use of mobile phones for commercial 
transactions (B=-0.550, p-value <0.01) (see Table 7.20 below). This result indicates that 
if users perceive a higher level of risk, they will be less likely to use their mobile phones 
for commercial transactions.  
 
Table 7.20 The logistic coefficients in the commerce model 
 B S.E. Wald df Sig. Exp(B) 
PRISK -.550 .171 10.364 1 .001 .577 
PU * Service plan .061 .036 2.945 1 .086 1.063 
Age * PE_COMM -.386 .218 3.146 1 .076 .680 
Gender * PU -.579 .206 7.880 1 .005 .560 
Gender * PE_COMM .786 .245 10.338 1 .001 2.196 
Other devices * PU .079 .026 9.652 1 .002 1.083 
Note: PRISK = perceived risk; PE_COMM = perceived enjoyment; PU = perceived usefulness 
 
The results presented in Table 7.20 show that gender was found to be a critical factor 
that moderates both PU (Wald=7.880, p=0.560) and PE (Wald=10.338, p=0.001). 
Similar to the results of the e-mail model, in this model testing male and female users 
were found to have different preferences based on utilitarian and hedonic outcomes 
toward using mobile phones for transactional activities such as checking their bank 
account, paying bills or buying merchandise. Male users’ preferences were moderated 
by the level of usefulness in their use of mobile phones for online transactions 
(Exp(B)=0.560). Female users, on the other hand, are influenced by enjoyable 
experiences when using mobile phones for this purpose. Similar findings have also been 
identified in prior research (Comber, Hargreaves & Dorn 1997; Gefen & Straub 1997; 
Nysveen, Pedersen & Thorbjornsen 2005a; Venkatesh & Morris 2000; Venkatesh, 
Morris & Ackerman 2000). However, these previous findings did not help to specify 
how individuals use such technologies beyond references to adoption intentions.  
 
Although PU does not seem to have a strong effect on mobile phone use, it was 
moderated by the factors of device ownership (Wald=9.652, p-value=0.002) and choice 
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of service plan (Wald=2.945, p-value=0.086). Both device ownership and choice of 
service plan can be regarded as prerequisites that strengthen the level of perceived 
usefulness when users determine how or when to use mobile phones for commercial 
transactions. In contrast, phone type does not show to have significant effect on both PU 
(Wald=0.147, p=.702) and PE (Wald=0.151, p=.698).  
 
User’s age moderates the level of enjoyment experienced by users when using mobile 
phones for transactional activities (Wald=3.146, p-value=0.076). Similar to the outputs 
from the entertainment model, younger users place more emphasis on enjoyable 
experiences when deciding to use mobile phones for online transactions.  
 
Comparing to the conceptual model of commerce, perceived risk (PRISK) became the 
most significant indicator that determines the use of mobile phones for online 
transactions in the structured model. Comparing to the significance of phone type in the 
previous models, service plan, on the other hand, complemented to the effect of PU that 
influences the mobile phone uses for commercial transactions in this revised model 
(Figure 7.11).  
  
 
Figure 7.11 The revised commerce model 
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In Table 7.21, all four empirical models were assessed by examining the model fit (i.e. 
Hosmer-Lemeshow test), the explained variance (i.e. Nagelkerke R2), and the predictive 
accuracy (i.e. the percentage of group classification). Each direct and indirect indicator 
was examined based on Wald statistics and odds ratio to show the variable significance 
and relationship with the binary dependent variables (i.e. users or non-users).  This is 
discussed in the following section. 
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Table 7.21 The results of logistic regression analysis in four different models 
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7.5 DISCUSSION OF RESEARCH FINDINGS 
 
The results of logistic regression in this research identified different significant factors 
across the different models. Psychometric variables, such as perceived usefulness (PU) 
in the PIM model, perceived enjoyment (PE) in the entertainment model and perceived 
risk (PRISK) in the commerce model, were identified as direct and significant factors 
for predicting the use of mobile phones for a specific purpose, such as personal 
information management (PIM), entertainment or online transactions. In the conclusion 
of the use of mobile phones for e-mail, the interaction effects were found to be more 
significant than the effects of direct indicators (see Table 7.22 below).  
 
The convergence model further confirms that enjoyment and risk are two critical factors 
that explain the convergent use of mobile phones and that the effect of usefulness is 
decreased. 
 
Table 7.22 Key indicators in the research models 
Convergence PIM Entertainment E-mail Commerce 
PE & PRISK PU PE  PRISK 
PE * Phone type 
PU * Age 
PE * Gender 
PU * Other 
devices 
PU * Service 
plan 
PE * Phone type 
PU * Gender 
PE * Gender 
PE * Phone type 
PE * Age 
PE * Gender 
PU * Other 
devices 
PE * Phone type 
PU * Gender 
PE * Gender 
PU*Other devices 
PU * Service plan 
PE * Age 
PU * Gender 
PE * Gender 
PU*Other devices 
Note: PU = perceived usefulness; PE = perceived enjoyment; PRISK = perceived risk 
 
In addition to identifying the direct indicators, perceived usefulness (PU) of the use of 
mobile phones for entertainment, e-mail and commerce was also found to be 
significantly moderated by the ownership of other digital devices, which in turn affects 
its convergent use (see Table 7.24 above). Therefore, it can be concluded that the 
experiences and knowledge drawn from similar or alternative technologies may alter or 
reinforce individuals’ perceptions of the perceived utilitarian benefits and outcomes of 
the technology usage. Some researchers have implied that prior knowledge and 
experience of previously used technologies may influence the adoption of a new 
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technology, such as WAP phone adoption among Internet users (Teo & Pok 2003), or 
provide an alternative channel for the same utility, such as the adoption of mobile 
Internet (Chae & Kim 2003). Following the concept of the technology cluster within 
Rogers’s Innovation Diffusion Theory (2003), technology compatibility could be seen 
as an alternative explanation when technology users evaluate the benefits and 
complementary to prior experiences in relation to the prior acquisition of technologies. 
Taylor and Todd (1995a) also claim that prior experience may facilitate the decision 
process of technology adoption. In this research, the effect of device ownership was 
shown to reinforce the perceptions of usefulness and to indirectly influence the 
convergent use of mobile phones. Further investigation is anticipated to explore the 
interaction between prior experience and device ownership in the use of convergent 
technologies.  
 
Phone type was assumed to be a predetermined choice among mobile users which 
would subsequently influence their perceptions and experiences regarding different 
uses. The selection of mobile handsets, such as advanced or multifunctional devices, 
was found to affect the perceptions of enjoyment and to significantly predict the use of 
mobile phones for managing personal information, entertainment, and e-mail 
communication. In contrast, the choice of service plan was emphasised when users 
anticipate more utilitarian outcomes from using mobile phones for commercial 
transactions. For example, mobile phone users are often required to subscribe to a 
certain level of service plan in order to access versatile content and services from 
service providers. This idea is supported by Sugai (2007), who verified the relationship 
between handset upgrade and service usage. The exploratory study reported in Chapter 
3 showed that users’ device type and service plan selections also influence the 
convergent use of mobile phones. For example, people who choose advanced mobile 
handsets and subscribe to 3G plans are found to be more inclined to use mobile phones 
for different purposes than people who choose basic mobile handsets and prepaid 
service plans.  
 
Demographic factors, such as age and gender, have significant moderating effects on 
both PU and PE, which differentiate the individual expectations of utilitarian or hedonic 
outcomes respectively. More specifically, a user’s age appears to moderate his/her 
perceptions of enjoyment in using mobile phones for entertainment and commercial 
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transactions. As noted in Chapter 6, the sample population in this research was drawn 
from a group of university students; hence they may not seek utilitarian benefits from 
the use of mobile phones compared to the respondents selected from among company 
workers in the original settings of TAM research. Instead, Generation Y are assumed to 
be more aware of enjoyable experiences when choosing mobile handsets or seeking fun 
information (Tapscott 1998; Wolf 1999). They are also assumed to possess more 
knowledge about using mobile phones for fun or to entertain others (Carroll et al. 2002).  
 
Moreover, these results appear to contradict the notion that using mobile phones for 
online transactions is oriented towards utilitarian benefits and outcomes (Nysveen, 
Pedersen & Thorbjornsen 2005b) rather than enjoyment. Shang, Chen and Shen (2005) 
have found that individuals place more importance on factors such as fashion and 
cognitive absorption experiences than usefulness when explaining their online shopping 
behaviours.  
 
Mobile user behaviours, such as using mobile phones for entertainment and commercial 
transactions, are considered to generate more enjoyable experiences for younger users. 
This finding confirms the results of prior studies on enjoyable experiences and online 
behaviours (Hoffman & Novak 1996; Hsu & Lu 2004; Koufaris 2002; Moon & Kim 
2001; Nysveen, Pedersen & Thorbjornsen 2005b). Moreover, this finding further 
expands the monologic relationship between hedonic perceptions and the characteristics 
of information systems by van der Heijden (2004) to the commitment of using 
information systems for multiple purposes (e.g. adoption of hedonic information 
technology). Therefore, as suggested by some empirical researchers, such as Venkatesh 
and Brown (2001), Venkatesh et al.(2003), and Morris and Venkatesh (2000), this 
research suggests that future research should seek to re-specify technology usage based 
on a group of users (e.g. company workers or home users) or in relation to the different 
use purposes (e.g. personal, social or transactional purposes).  
 
After taking account of the combination of psychometric and interaction factors to 
explain the use of mobile phones for different purposes, the explanatory power 
(explained variance) of the empirical models was substantially improved (see Table 
7.23 below). 
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Table 7.23 Explained variance by the four empirical models 
 Convergence PIM Entertainment E-mail Commerce 
Percentage of 
variance 
explained 
44.3% 27% 51.8% 31.3% 38.3% 
 
In prior TAM studies, researchers have concluded that TAM and extended models 
normally explain 30 to 40% of system usage (Legris, Ingham & Collerette 2003). 
Venkatesh et al. (2003) combined all direct factors and interaction effects in their model 
of UTAUT and explained 69% of intention among technology users. Specifically, the 
aggregated models of UTAUT explained up to 50% of the variance in system usage 
after incorporating four direct indicators and 11 interaction effects. Table 7.24 below 
presents a comparison between the variances explained by UTAUT and those explained 
by the four models in this research.  
 
Table 7.24 A comparison between UTAUT and the convergent use of mobile phones 
No. of indicators UTAUT Convergence PIM Entertainment E-mail Commerce 
Direct 4 3 2 2 2 3 
Indirect 11 9 7 7 9 9 
Explanatory power 48% 44.3% 27% 51.8% 31.3% 38.3% 
 
The explanatory power of the four different models is acceptable compared to those of 
several prior studies which also utilised logistic regression analysis as the analytical 
technique. The analysis shows that the overall model of convergence is of the same 
level of explanation. For instance, Bina et al. (2008) used seven indicators to test four 
models of mobile data service adoption, and the explanatory power of their models 
varied from 9% to 15.5%. In their study of open systems adoption, Chau and Tam 
(1997) reported that 14.9% of the variance was explained by their model. Dwivedi, 
Choudrie and Brinkman (2006) undertook research into broadband adoption in the UK, 
to report that 34.5% of the variance was explained by their model. The four 
differentiated models in this research explained between 24.4% and 49% of the 
variance, and the convergence model explained 44.3% of the variance. This falls within 
the acceptable range as proposed by Straub, Boudreau and Gefen (2004) of 
approximately 40% for model testing.  
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The interaction effects of demographic and technology factors were revealed to increase 
the explanatory power of the models, when compared to relying on the psychometric 
factors alone to predict the probability of human behaviour. These results further 
advance the findings on UTAUT (Venkatesh et al. 2003) that specify the moderating 
effects of individual differences and external resources, to significantly complement our 
understanding of technology usage.  
 
This analysis has demonstrated that the hypotheses developed in this research on the 
basis of the literature and the existing adoption models of IT vary in their degree of 
acceptedness (Table 7.25 below). The results of the hypothesis testing not only confirm 
a prior finding that the patterns of mobile phone use are heterogeneous (Vrechopoulos 
et al. 2003), but they also identify the factors that influence mobile phone use as being 
diverse. For example, Nysveen, Pedersen and Thorbjornsen (2005b) have found that the 
effects of psychometrical factors derived from the Theory of Planned Behaviour (TPB) 
vary when they are used to explain the use of the four different mobile services of voice, 
gaming, e-mail and payment. In this research, the effects of psychometrical and 
interaction effects were found to vary in predicting the use of mobile phones for a 
particular purpose.  
 
In the hypothesis testing of the five models, perceived usefulness (PU), perceived 
enjoyment (PE) and perceived risk (PRISK) were found to be significant indicators that 
influence young people to use mobile phones for managing personal information, 
entertainment and commercial transactions respectively. Hence, it can be concluded that 
it is necessary to specify the perceptions that may help researchers and marketers to 
determine why people use mobile phones for specific purposes. For example, young 
mobile users may not consider usefulness as a relevant factor in choosing to use their 
mobile phones for entertainment, e-mail and commercial transactions. This same 
concept can be applied to the factors of enjoyment and risk in determining the level of 
user perceptions when using mobile phones for different purposes.   
 
Surprisingly, the ownership of other devices is a construct that indirectly influences the 
use of mobile phones for the four different purposes and in relation to convergence. 
This result contradicts previous assumptions that a converged device would eventually 
substitute other consumer devices. Instead, the result shows that the more portable 
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devices that individuals have, the more chances they will have to use mobile phones as 
converged devices.  
 
Other technology and individual factors, such as phone type, service plan, age and 
gender, are found to moderate individuals’ perceptions of the use of mobile phones for a 
particular purpose. Therefore, the interaction (or moderating) effects of these factors 
vary and depend largely upon the purposes for which people use the technology. Some 
researchers, such as Morris et al. (2005) and Venkatesh et al. (2003), conclude that an 
individual’s age and gender may determine different perceptions of technology adoption. 
This research found that specific purposes beyond the technology uses may help to 
identify the effects and interrelationships among individual differences (e.g. age and 
gender), technology choice (e.g. phone type and service plan) and perceptions (e.g. 
usefulness, enjoyment and risk).  
 
The implications of the research findings can be illustrated in two ways: in relation to 
both the timing of adoption and the use purposes. Considering the high penetration rate 
of mobile phone use in many countries (ATKearney 2005), many users may have 
substantial experience with or have learned how to operate mobile phones which may 
allow them to skip the phase of technology adoption to use new technology features and 
services through a mobile device. On the other hand, the initial utility of mobile phone 
has been advanced to incorporate the use of different technology features and versatile 
data services. Business providers currently encourage consumers to try various new 
mobile data services in their efforts to introduce new experiences and utilities to 
potential users, but they pay little attention to providing different products and services 
to users whose demands and use contexts are varied.  
 
In addition, due to the limits of device capacity and novel experiences, individuals may 
place less importance on utilitarian needs or outcomes to be drawn from the use of 
mobile phones compared to similar utilisations of information systems for work 
purposes (e.g. personal computer, e-mail or office applications). On the other hand, 
prospective users, especially Generation Y, might expect emerging utilities from the 
development of handset features, services and complementary of prior experiences from 
other digital devices as new driving forces to use mobile phones to achieve utilitarian 
and hedonic outcomes. Hedonic consumption is propagated as pivotal to the success of 
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service marketing (Hirschman & Holbrook 1982). Hence, it is reasonable to infer that 
hedonic consumption, such as that of entertainment content, e-mail and other 
transactional services, is oriented towards the perception of enjoyment.  
 
The findings from the testing of the four different models and the higher order of use 
(i.e. the convergent use) further strengthen the notions that the interaction effects of age, 
gender, technology choice and ownership significantly affect the convergent use of 
mobile phones. This conclusion is confirmed by several prior studies. Gender was 
regarded as a factor that differentiates individual perceptions of using e-mail, but was 
not seen to be significant in its influence on system usage (Gefen & Straub 1997). 
Furthermore, according to the empirical findings, it was concluded that male users are 
more inclined to the instrumental use of technology than female users, and that female 
users are more affected by social influence than their male counterparts (Venkatesh & 
Morris 2000). Verified from the existence of moderating (or interaction) effects, both 
demographics and choice of technology indirectly affect users’ perceptions of the use of 
mobile phones for specific purposes. Therefore, future research might consider 
expanding on the indirect effects which may help to specify technology usage in 
different contexts. The results of hypothesis testing in the convergence model and the 
four disaggregated models are listed in Table 7.25.  
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Table 7.25 Results of hypothesis testing 
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Continued Table 7.25 
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7.6 CONCLUSION 
 
The analysis presented in this chapter has shown that the explanation of user behaviour 
in the context of the varied and convergent use of mobile phones is possible. However, 
contradictory and confirmatory issues emerged from this research (e.g. no direct 
indicator in the use of mobile phones for e-mail communication or the effects derived 
from moderators in different models), which require resolution. It was therefore decided 
that the findings be reviewed in a focus group to explore other dimensions that may 
affect the convergent use of mobile phones.  
 
The results imply that the traditional measures of instrumentality in IT research, such as 
perceived usefulness (PU) and perceived ease of use (PEOU), may not be sufficient to 
explain the heterogeneity of user behaviour or the complexity of use contexts, based on 
the use of mobile phones for different purposes, such PIM, entertainment, e-mail 
communication and commercial transactions. It is effective to draw conclusions based 
on different individuals’ perceptions, such as usefulness and enjoyment, to predict the 
adoption of a new mobile information and entertainment system or to evaluate the value 
and benefits in the contexts of continued IT usage. However, the general measures of 
individual perceptions may not be as effective when applied to investigate the use of 
convergent technologies and services from mobile phones. Instead, as proposed by 
Venkatesh et al. (2003) and Sun and Zhang (2005), the incorporation of moderators 
from different dimensions can further specify the IT usage behaviours in different 
contexts.  
 
Sabherwal, Jeyaraj and Chowa (2006) suggest that a user’s characteristics, technology 
characteristics and use contexts (e.g. voluntary or mandatory) should be included to 
specify an individual’s capabilities and the resources needed to use a particular IT/IS. 
This research has successfully verified the effects of psychological indicators and 
moderators which were derived from both internal (i.e. psychometrical factors) and 
external determinants (i.e. interaction effects) respectively. These factors have been 
shown to significantly improve the model explanatory power in specifying the use of 
mobile phones for versatile purposes and subsequently in explaining the convergent use 
of mobile phones. 
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Furthermore, this research advances the current understanding of general technology 
adoption to validate an empirical model which can be used to explain the convergent 
use of mobile phones. The original framework of TAM has been criticised for being 
unable to adequately account for variance in explaining the relationship between 
adoption intention and system usage. However, although some information systems 
have been widely adopted or have evolved with new functions with the advent of 
convergent technologies, the user behaviours and purposes in relation to such 
convergent technology use remain unclear. Hence, the empirical model in this research 
further specifies the convergent use of mobile phones by combining the research 
indicators and outcome behaviours used in the different models. The convergence 
model enables a better explanation and deeper understanding of the convergent use of 
mobile phones beyond the individual’s decision of technology adoption (i.e. adoption of 
mobile phones and usage of mobile data services).  
 
The analysis presented in this chapter has shown that the explanation of user behaviour 
in the context of the varied and convergent use of mobile phones is possible. However, 
contradictory and confirmatory issues emerged from this research, which require 
resolution. It was therefore decided that the findings be reviewed in a focus group to 
explore other dimensions that may affect the convergent use of mobile phones.  
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CHAPTER 8 FOCUS GROUP ANALYSIS 
8.1 INTRODUCTION 
 
This chapter presents an analysis of a discussion held in a focus group, which was used 
to further explore the survey findings reported in Chapter 7, as the results of that survey 
analysis produce some resulted which were unexpected. The chapter begins with a 
consideration of the purpose of conducting the focus group, followed by an outline of 
the procedures used for data collection and analysis. It then presents the findings of the 
focus group discussion and compares these with the survey findings and the literature 
review. The chapter concludes with a summary of the key themes that emerged from the 
analysis. 
8.2 FOCUS GROUP 
 
According to Litosseliti (2003  p. 16), a focus group ‘can provide insight on multiple 
and different views and on the dynamics of interaction within a group context, such as 
consensus, disagreement and power differences among participants’. The focus group 
method is also useful to gain a deeper understanding of  participants’ views, attitudes, 
beliefs, responses, motivations and perceptions in relation to a topic (Litosseliti 2003). 
Although the tools of the survey and the focus group may derive from different 
disciplines or methodologies (e.g. quantitative versus qualitative analysis), they do not 
impede researchers in seeking the same explanation from different angles (Wolff, 
Knodel & Sittitrai 1993).  
 
In the domain of information systems, several researchers, such as Kaplan and Duchon 
(1988), Orlikowski and Baroudi (1991), Gable (1994), Gallivan (1997), and Kaplan and 
Maxwell (2005), believe that the combination of qualitative and quantitative research 
can help researchers to gain both in-depth insight and generalisability of research 
findings. According to Wolff, Knodel and Sittitrai (1993), there are several different 
approaches to including the focus group and the survey within the research design (see 
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Table 8.1 below). This current research adopted the fourth approach outlined in Table 
8.1. As reported in Chapter 3, personal interviews with mobile phone users were 
initially conducted to understand the drivers for the convergent use of mobile phones. 
This chapter reports on the results of the focus group conducted following the survey 
which was grounded in the conclusions derived from the survey and previous research 
reported in Chapter 2.   
 
Table 8.1 Different approaches to combining focus group and survey research (source: 
Wolff et al., 1993) 
 Research approach Function 
1 
Conducting focus groups before 
survey 
To facilitate questionnaire design and 
to avoid sampling bias 
2 
Conducting focus groups among 
survey respondents 
To reinforce the researcher’s 
comprehension of survey process and 
responses 
3 
Conducting focus groups after survey 
results are analysed 
To corroborate findings or explore 
them in greater depth through 
qualitative analysis 
4 
Conducting focus groups 
simultaneously with surveys 
To design a complementary research 
method by triangulation between 
qualitative and quantitative data 
 
According to the findings of the survey research in this study, the empirical model of 
convergence explains 44.3% of the variance; thus significant variance remains 
unexplained by the model, which is also a drawback of TAM when researchers use it to 
explain technology acceptance and system usage. Hence, the aim of the focus group is 
to corroborate the findings of the survey reported in Chapter 7 and to seek new findings 
and explanation through the group discussions.   
 
One focus group was conducted by following the guidelines proposed by Krueger 
(1993) and Litosseliti (2003). Prior to conducting this focus group, six issues identified 
by Krueger (1993) were considered: participant selection, research environment/agenda 
setting/resources, the role of the moderator, the interview questions, the data analysis,  
and ethical issues. Ensuring that the requirements around each of these issues are met is 
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critical to improving the credibility of the data obtained from the focus group, and to 
guaranteeing that there is no potential for bias in the data collection and analysis.  
 
In addition, a focus group research could be conducted for exploration and 
confirmation. According to Stewart, Shamdasani and Rook (2007  p. 41), for the 
purpose of confirmation, the focus group “facilitates interpretation of quantitative 
results and adds depth to the responses obtained in the more structural survey.” They 
also claimed that larger groups are difficult to manage and inhibit participation by all 
members of the group. Considering the time and representation of participants required 
by this focus group research, one group should be sufficient to serve the purpose. 
8.2.1 Selection of participants 
 
To accurately reflect the population in the survey research, a group of university 
students was selected as participants in the focus group. Based on the purpose of data 
collection and the research environment, a group of between four and six participants is 
regarded as a minimum to generate sufficient content from a focus group (Krueger & 
Casey 2009; Litosseliti 2003). In this research, six participants who were 18 years or 
older and who use mobile phones were chosen by employing a convenience sampling 
method among the students of RMIT University. The selection criteria were consistent 
with the sampling frame in the survey research. The participants included three males 
and three females. Two participants were enrolled in a Bachelor degree program, two 
participants were undertaking a Master’s degree and two participants were completing a 
PhD. The profiles of the participants are illustrated in Table 8.2 below.  
 
Table 8.2 The list of focus group participants 
Participants Gender Study 
A Male Bachelor of logistics 
B Male Bachelor of logistics 
C Female MBA 
D Female PhD 
E Female PhD 
F Male Master’s by research 
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8.2.2 Research agenda, environment and resources 
 
The focus group was conducted on the 27th of May 2009. Six participants and two 
investigators (i.e. one moderator and one researcher) were involved. Considering the 
group size and the number of research questions, the session was tape-recorded with the 
permission of all participants.  Participants were encouraged to share their opinions and 
experiences regarding using mobile phones in their daily life. An effort was made to 
ensure the environment was informal and relaxed. Lunch was provided to the 
participants as an expression of our gratitude for their participation, as the focus group 
was conducted during lunch time.  
8.2.3 The role of the moderator  
 
A skilled moderator is key for conducting a successful focus group (Stewart & 
Shamdasani 1990). Litosseliti (2003) argues that a good moderator should have the 
ability to track, guide and stimulate discussions and create a friendly and relaxing 
environment for the discussion. In this research, the moderator of the focus group was a 
faculty member of RMIT University who has considerable experience in conducting 
focus groups.  
8.2.4 The development of discussion questions 
 
Litosseliti (2003  p. 67) has suggested three principles for developing focus group 
questions:  
• questions should be carefully developed, refined and sequenced in order to 
generate in-depth discussions;  
• questions should be clarified and specific to the research topics, and 
complemented by further probing;  
• it is appropriate to start with general, simple and unstructured questions before 
moving to more complex, specific and controversial ones.  
 
In this research, a self-introduction question was used as a warm-up. Participants were 
asked about their names and their university studies. Based on the findings of the 
survey, four questions were formulated to capture participants’ opinions and personal 
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experiences. Each question was phrased in plain language as much as was possible. 
Neither jargon nor leading questions were utilised (see Table 8.3 below).  
 
During the discussion, participants were informed that they were free to agree or 
disagree with others’ comments and were encouraged to openly express their opinions. 
Based on the responses offered, the moderator sometimes used probing questions to 
gather further information. The researcher, on the other hand, served only as an observer 
and noted the specific responses and themes that arose during the discussions.  
 
Table 8.3 The statement and sequence of questions in the focus group 
 Research questions Probing questions 
Q1. 
The research found that using mobile phones for 
personal information management was affected by how 
useful the phone was…followed by what do you think? 
Is there any difference 
between male/female? Is 
that because of the phone 
type that people choose?  
Q2. 
The research found that using mobile phones for 
entertainment, such as listening to mp3 music, 
watching a video clip or playing a game, was affected 
by how enjoyable the phone was… followed by is that 
what you expect? 
Is age an issue here? Is 
there any difference 
between man and woman? 
Do you have other digital 
devices for entertainment?   
Q3. 
The research found that users’ decisions to use mobile 
phones for sending and receiving e-mail were driven by 
phone type, gender and the number of other devices 
that users have… … followed by what do you think? 
Is there any difference 
between man and woman 
in such use? Is age an 
issue here?  
Q4. 
This research found that using mobile phones for online 
transactions, such as checking bank account, paying 
bills or shopping, was primarily affected by the level of 
risk… … followed by what do you think? 
Why don’t you use mobile 
phones for transactions? Is 
age an issue here? Is there 
any difference between 
males and females?  
8.2.5 Analysis technique 
 
The focus group discussions were firstly transcribed. The transcript was carefully read 
and notated to understand the meaning and responses from conversations. According to 
Krueger and Casey (2009), focus group analysis is largely driven by the purpose of the 
study. The themes and key attributes that arose from the focus groups were analysed in 
terms of frequency, specificity, emotion and extensiveness, in line with Krueger and 
Casey (2009). The validity of research data was also referred to the evaluation of 
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criteria for conducting interpretive field studies (Klein & Myers 1999). The principles 
relevant to this research are defined and applied to evaluate the validity of the data (see 
Table 8.4 below).  
 
Table 8.4 The principles and practices for conducting interpretivist research (adapted from 
Klein & Myers, 1999) 
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The aim of choosing an interpretivist method in this research is to understand human 
sense-making and understand their actions which are mostly socially constructed by the 
situations they encountered (i.e. social constructivism). Through the evaluation of these 
principles of conducting interpretivist research, it is also important to specify the 
contexts and purposes that rationalise individual’s psychological traits and behaviours 
through the direct interactions between researchers and participants. Referring to the 
practices of pragmatism as outlined in Chapter 3, the role of this focus group research is 
to confirm and complement the results from both the survey and literature review. It is 
also critical for the researcher to uncover any contradictory or alternative interpretations 
of the findings.  
 
8.2.6 The ethics of focus group analysis 
 
The focus group data collection was approved by the RMIT Human Research Ethics 
Committee (HREC). The risk level was set to level 2 as there was no potential harm 
posed to participants and because only information on their experiences would be 
collected. All participants signed an informed consent form and gave their permission 
for tape-recording of the proceedings to occur.  
8.3 RESULTS OF THE ANALYSIS OF FOCUS GROUP DISCUSSION  
 
The results were anticipated both to reflect the key themes and responses, and to help 
the researcher to further explain the convergent use of mobile phones. Analysis of the 
transcripts was also assisted by the use of word processing software. Similar concepts 
and themes identified were grouped together and explained by quotes from participants.  
 
The first theme that emerged from the analysis related to the participants’ choices of 
device type, service plan and their frequency of use of mobile phones for different 
purposes. A summary of the results of the analysis of each participant’s use of their 
mobile phones are listed in Table 8.5 below. Only two users utilised multifunctional 
mobile devices, subscribed to 3G service plans and had experience with the convergent 
uses of their mobile phones.  
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Table 8.5 The individual profile of device type, service plan and frequency of use 
User Device type Service Plan Most frequent uses Rare uses 
A Multifunctional 3G 
Voice, texts, checking e-
mail and browsing news 
N/A 
B Multifunctional  3G 
Voice, texts, taking 
pictures and browsing 
websites 
N/A 
C Intermediate 3G Voice and text message Data services 
D Basic Prepaid Voice and text message Data services 
E Basic Voice cap Voice and text message Data services 
F Intermediate 3G Voice and text message Data services 
Note: (1) Device type is categorised based on the segmentation outlined in Chapter 3.  
(2) Data services refer to services other than voice and text messages, such as listening to 
mp3 music, checking bank account, and sending e-mails.  
8.3.1 Usefulness & Ease of use 
 
Participants generally agreed that the usefulness of a mobile phone is more important 
than its ease of use when they were requested to compare the importance between 
usefulness and ease of use when using their mobile phones as converged devices. 
Compared to the use of traditional mobile phones for voice communication, they did not 
agree that advanced mobile phone technologies make it easier to use as more features 
are embedded which also make the device more complicated to use. Some participants 
who use mobile phones only for voice communication agreed that the usefulness of a 
mobile phone depends on how easy it is to facilitate business communication or how 
urgent it is to make a call. They made the following comments:  
“I like to use this phone because it has a specific services and applications 
embedded so that I can talk to my friends overseas.” (Male, user F) 
“I use mobile phone only for voice talk…If I want to take pictures, I will use the 
camera. If I want to browse the Internet, I will use a PC.” (Female, user D) 
“I think the traditional mobile phone is more easy to use.” (Male, user A) 
“I think it is useful to make a call when I am in an emergency.” (Female, user E) 
“it is useful to use a  mobile phone to send information to my colleagues before 
we can talk in detail later”. (Male, user B) 
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Participants also commented on phone size, which is regarded as useful if the size is 
easy to fit into one’s pocket and better enables the storing of personal information 
anytime anywhere. On this subject, participants also agreed that it is necessary to weigh 
up the benefits between choosing a compact mobile device and the ease of managing 
personal information on a mobile phone. Some participants’ statements supporting this 
include: 
 “It is important to have a perfect phone size. If the phone size is too big, it is not 
convenient to carry around and use.” (Female, user D) 
“It really depends on what a phone can do. If the phone is too small, it is not 
easy to use it for different purposes other than voice and texts.” (Male, user A) 
 
For pursuing a useful mobile handset, two participants who owned advanced mobile 
handsets and who had purchased appropriate services (i.e. users A and B) had switched 
between numerous different mobile phones and between different brands when they 
found a suitable feature or more capacity that exists in the new model of mobile phones. 
Hence, users’ requirements are influenced by their device choices in which they take 
different technology features (e.g. user interface and applications) and service plans 
(e.g. service availability) into account. The statements below are exemplars showing 
how users’ requirements are influencing their device choices. The relative advantages of 
a technology influence the adoption of technology which might then facilitate the use of 
that technology for specific functions. Participants’ statements supporting this include:   
 “I chose Nokia N73 because it has a good camera, and then I switched to Nokia 
N85 because it has 3G.” (Male, user A) 
“I have switched my mobile phones from Nokia N73 to Sony Erickson K750 
when it first came out because it has the new features I like.” (Male, user B) 
“I used many Nokia phones before and all I did is text and voice. Now I switch 
to i-Phone, I start to use all kinds of activities, such as playing games, paying 
bills, etc.” (Male, user B) 
“I don’t care what brand my mobile phone is….all I want is to be able to use 
that feature on my phone, no matter it has a camera or it has a Facebook 
embedded (in my mobile phone).” (Female, user C) 
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 “Before I switched to this phone, my old phone required me to do a lot of steps 
to get the function I wanted. Now with this phone and I just need a few clicks.” 
(Male, user A) 
“Everyday all I need is to be able to check e-mail and browse websites, so it is 
very important that I can use my mobile phones to access these two applications 
easily.” (Male, user A) 
 
After summarising the experiences of participants, the findings from the focus group 
were compared with the results obtained from the survey findings (see Table 8.6 
below). The comparison reveals that usefulness and ease of use may not be sufficient to 
explain why participants use mobile phones for different purposes. The causal link 
between ease of use and usefulness is valid only when participants consider using 
mobile phones for spontaneous needs and quickly access to the desired applications. 
This result may merely reveal the inherent benefits of mobile phones, such  as mobility 
and ubiquitous access, identified in the prior study of mobile commerce adoption 
(Anckar & D'Incau 2002). However, ease of use is not regarded as important as 
participants agreed that it is not something they considered when using mobile phones 
as converged devices.  
 
Table 8.6 Comparison of usability between survey results and findings from the focus group 
Construct Survey results Findings from the focus group 
Usefulness 
&  
Ease of 
Use 
Usefulness is a significant factor 
that predicts the use of mobile 
phones for managing personal 
information. PU is also 
moderated by gender and 
ownership of other devices when 
using mobile phones for 
different purposes. Ease of use, 
on the other hand, is not distinct 
from usefulness, which is 
confirmed by the results of the 
factor analysis.  
Participants agreed that phone type 
will influence the level of usefulness 
when they use mobile phones for 
different activities at any time. 
Participants who only use mobile 
phones for voice communication 
consider usefulness and ease of use as 
important factors when they can access 
to the desired services or for urgent 
purposes, while they all agreed that it 
is not a factor which influences their 
use of mobile phones for other 
purposes (e.g. entertainment or e-
commerce). 
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8.3.2 Enjoyment 
 
Screen size and content presentation are also regarded as two factors that participants 
noted as benefits of using mobile phones for entertainment. People who prefer using 
personal computers for entertainment or information content consider that using mobile 
phones with smaller screens for the same purposes is an unpleasant or uncomfortable 
experience. Therefore, factors such as screen size, sound, ease of viewing information 
are related to the phone types that participants choose. They made, for example, the 
following comments: 
“The sound of and screen size on a mobile phone are very important for people 
to enjoy the content.” (Male, user A)  
“If the screen size on a mobile phone is too small, I won’t use it to browse 
websites.” (Male, user A) 
 
Alternatively, users’ prior experiences derived from the use of other technologies (e.g. 
PC and Internet) may against the level of enjoyment when participants evaluate and 
compare with the same use in their mobile phones. Some of the participants’ statements 
supporting this include:  
 “I had an iPhone before but I sold it to other people because I found that I don’t 
use it very often…If I want to play a game or browse Internet, I would use my 
computer.”(Male, user B) 
“I think using mobile phones is a personal issue. I don’t like to watch news on a 
small screen. I like to browse it on a PC with a large screen”. (Female, user D) 
 
One participant argued that gender is not a factor that affects the convergent use of 
mobile phones and further he believed that user’s age should be a critical factor that 
affects the enjoyable feeling in the convergent use of mobile phones.  He made the 
following statement:  
“I don’t think gender has different influences in the use of mobile phones. I think 
it is an age issue.”(Male, user B) 
 
The concept of enjoyment drawn from the focus group discussions was compared with 
the survey findings (see Table 8.7 below). 
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Table 8.7 Comparison of enjoyment between survey results and findings from the focus 
group 
Construct Survey results Findings from the focus group 
Enjoyment 
Enjoyment is a direct indicator 
that predicts the use of mobile 
phones for entertainment. It is 
also a critical factor which is 
moderated by phone type, 
gender and age in using 
mobile phones for different 
purposes.  
Participants think phone type is a 
facilitator and prior experiences from 
using other technologies (e.g. PC) 
and user’s age are two inhibitors that 
affect the feelings of enjoyment in 
the convergent use of mobile phones.  
as converged devices. These factors 
are considered as facilitators that 
assist the form of enjoyment. The 
focus group introduced the concept 
of peer/social influence as a key 
factor impacting on use of mobile 
phones for multiple purposes. 
 
8.3.3 Risk 
 
Risk is perceived as a major concern for some participants when considering the use of 
mobile phones for online transactions. Among six participants, only one participant had 
used his mobile phone for online transactions (user A). Moreover, some participants 
viewed their rejection of online transactions via mobile phones as a widely shared 
perception. This perception appears to be derived from a lack of knowledge, skills or 
experience, or based in feelings of insecurity influenced by media reports. Some of the 
participants’ statements supporting these assertions included: 
“To me, I think there is a growing concern of risk when new technology comes 
out…You can see the news that someone hacks into other’s account. Therefore, I 
don’t use any online service on my mobile phone.” (Female, user E) 
“I think women feel more risky about technology if they are not familiar with so 
that is why they won’t use mobile phones for online transactions…if it is for 
buying clothes, they probably do not feel so risky.”(Male, user F) 
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Some participants who had some experience with using online banking expressed that 
they only perform online transactions using their home personal computer. They were 
against the use of mobile phones for online transactions even if they had subscribed to 
or were aware of the availability to these services on their mobile phones. They 
preferred to access online transaction at home because of the online security and reliable 
connection, which may determine the contexts of accessing online transactions beyond 
that of the mobile phone. Participants who are classified as non-adopters considered that 
the use of personal computer for online transactions is less risky than the use of mobile 
phones for the same purpose. In other words, this result shows that risk perception 
towards online transactions may decrease if technology users are situated within a 
secured location (e.g. home) and using a familiar technology (e.g. personal computer or 
broadband Internet). Some participants made negative comments which indicated why 
they did not use mobile phones for commercial transactions.  Exemplars included: 
“I would never use online transaction through public computers or in public 
places.” (Female, user C)  
“I won’t use online banking in the library because I don’t think it’s safe. I only 
use online banking on my computer at home.” (Male, user B) 
 
Participants with an Asian background considered that doing online banking through the 
Internet or through mobile phones is more secure in Western countries such as Australia 
than in other Asian countries. This notion raised a debate in the discussions about the 
maturity of the regulatory environment between Australia and other countries for the 
use of mobile phones for online transactions. The participants believed that the policy 
and regulation around online transactions are more developed in Western countries. 
This could be an overgeneralisation and is only reflective of the small group in the focus 
group. Further research on the influence of culture on convergence will need to be done 
in the future for any real generalisations to be made. Some participants’ statements 
supporting these views are: 
“I never use mobile banking in my country but I use banking on my PC here but 
only use it at home.” (Male, user B) 
“It is a perception issue because people think in Western world they are more 
protected when using a mobile.” (Male, user A) 
 
Chapter 8 – Focus Group Analysis 
- 218 - 
One issue worth noting is that adopters feel more confident when they use mobile 
phones for online transactions than non-adopters. Those participants who consider 
themselves to be non-adopters expressed greater feelings of anxiety and insecurity with 
regard to performing online transactions on mobile phones.  
“I am scared that someone will steal my money if I use mobile phone for online 
transactions.” (Female, user C) 
“Because when I type in my personal information, someone may see these 
information that I store in my computer or mobile phone.” (Female, user E) 
“I worry about new technologies…I don’t use any online banking through my 
mobile phone or computer and I only go to the traditional bank.” (Female, user 
E)  
 
Adopters, on the other hand, are more confident about the use of mobile phones for 
online transactions. Only one participant had experiences in using banking services on 
his mobile phone. He felt less risky because he could afford the anticipated losses.  
 “I don’t care if someone steals the money from my account (through mobile 
transaction) because I don’t have much money.” (Male, user A) 
 
After summarising the key concepts of risk raised in the focus group discussions, the 
findings were compared with the survey results as outlined in Table 8.8 below.  
 
Table 8.8 Comparison of risk between survey results and findings from the focus group 
Construct Survey results Findings from the focus group 
Risk 
Risk is a significant 
indicator that predicts 
the use of mobile 
phones for online 
transactions.  
Non-adopters generally agree that risk evokes 
feelings of insecurity and anxiety about 
technology usage which varies across different 
technologies, access locations, and 
government authorities. They agree that using 
mobile phones for online transactions is more 
risky than using broadband access at home or 
using a PC. Adopters, on the other hand, may 
feel more confident and have less concern 
about online security when they are 
performing online transactions through mobile 
phones. in the same use.   
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8.3.4 Characteristics of Generation Y 
 
Enjoying a technologically-based lifestyle and having fun may account for why some 
researchers and market experts assume young people to be the early adopters of mobile 
data services (Aoki & Downes 2003; Chen & Mort 2007; Pagani 2004; Wilska 2003). 
In this research, participants who described themselves as Generation Y may spend a lot 
of time and money studying how new technologies can bring enjoyment to them. In 
contrast, students who did not classify themselves as Generation Y may derive from 
their needs and budget in the same uses. This focus group was comprised of a group of 
young university students, whose observations included:  
“I think I am qualified as Generation Y ... I work hard and I deserve to spend 
much and enjoy fun from my mobile phone.” (Male, user A) 
“I do a lot of research, I use this phone because it has 3G function and I buy an 
iPhone because it is new.” (Male, user B) 
“Users like me know who has promotion and the difference of each plan which 
decides how I use the phone.” (Male, user A) 
“I have a full-time job so I don’t really care how much I spend on my mobile 
phone…it gives me much fun where I can browse the news and webs on the train 
(Male, user A).” 
“I don’t use those features even I know all of them on my mobile phone when I 
worked full-time in Thailand.” (Female, user D) 
“I bought an iPhone for 16,000 dollars and resell it for 24,000 dollars in 
Thailand because I didn’t use it much.” (Male, user B).  
 
Participants who can be classified as typical of Generation Y (e.g. birth dates ranging 
from 1976 to late 1990s by Wikipedia) were also more fascinated by new convergent 
technologies and enjoy the convenience offered by the new technology features on their 
mobile phones. They spend a great deal of time seeking new technology products that 
suit their needs. However, not all members of Generation Y are found to be early 
adopters. There are still young mobile users who are wary of the use of new technology, 
as has been reported by Wilska (2003). Some of the participants’ statements supporting 
these observations include: 
“I chose this phone because of its photo features and switched to another phone 
because it is new to the market.” (Male, user B) 
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“My friends of my age are more into technologies and have different 
technologies such as iPhone, iPod, Nintendo, etc...So I think I am different from 
them as Generation Y.” (Female, user E) 
“I did a lot of research on selecting the mobile phone I want and I know the 
different service charge from different companies.” (Male, user A) 
 
Young users are more likely to become the early adopters of mobile phones for 
entertainment as they are more willing to share joy with others. They are also inclined 
to affect other people to become potential adopters. One young participant had 
influenced his girlfriend and father to become adopters of new mobile devices. He 
observed:  
 “My dad is also influenced by me because I talk to him about it (iPhone) all the 
time and now he also likes it because he thinks it’s fun too.” (Male, user A) 
“My girlfriend also got an iPhone because of me. Now she starts to get into it 
more than me.” (Male, user A)    
 
This is a new construct, that is “peer/social influence” in the use of some of the 
functions of mobile phones. Previous literature had adapted the factor of social norms 
from the Theory of Reasoned Action (TRA) (Fishbein & Ajzen 1975) and Theory of 
Planned Behaviour (TPB) (Ajzen 1991) in the study of technology adoption (Taylor & 
Todd 1995b). Thomson, Higgins and Howell (1994) and Venkatesh et al. (2003) applied 
this construct and attributed it to “organisational support” in their research. The effect of 
peer influence was also similar to the function of network externalities (Shapiro & 
Varian 1999) in different directions. The factor of network externalities is referred to the 
scale of user group and the likelihood that people will adopt the communication 
technology (Dickinger, Arami & Meyer 2008; Lou, Luo & Strong 2000; Strader, 
Ramaswami & Houle 2007). However the effect of “peer/social influence” or “network 
externalities” did not reveal in the descriptions of interviews in Chapter 3 but in the 
focus group it became a strong issue once the discussion about it began. The effect of 
peer/social influence or network externalities was intertwined with the characteristics of 
generation Y as they may intend to affect other people to adopt new technologies 
through product demonstration or by word-of-mouth.  
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The characteristics of the Generation Y here are only generalised to the members of the 
focus group who described themselves as Generation Y (e.g. user A and B) and their 
responses were compared with the survey results (see Table 8.9 below).  
 
Table 8.9 Comparison of age between survey results and findings from the focus group 
Construct Survey results Findings from the focus group 
Age 
Age is a factor that moderates 
the enjoyment only when 
using mobile phones for 
entertainment and online 
transactions.  
Participants who consider themselves to 
be typical of Generation Y are more likely 
to enjoy the digital life, to be 
knowledgeable about new convergent 
technologies and to act as early adopters 
who influence those around them to 
become the potential adopters of 
convergence through peer/social 
influences.  
 
8.3.5 Gender 
 
Based on their observations of others’ use of mobile phones, participants agreed that 
females seem to prefer to use text messaging more than males and that male users prefer 
to talk on the phone directly when they are on the train, or in other public situations. In 
this regard, some participants also pointed to their experiences in different countries; for 
example, one participant (male, user F) believes that in his country males are ‘more into 
technology’ than females based on the images depicted in the media. Some participants 
consider that the use of mobile phones in their countries may be mixed and that the 
influence of self-expressiveness on one’s social image is more or less equal between 
males and females (male, user B and female, user D).  
 
With regard to mobile handset choice, one’s personal budget and one’s self-expression 
through fashion may be the first two issues that female users consider rather than the 
number of technology features that they can have in their phone. Male users, on the 
other hand, may be more aware of specific features and have more knowledge about 
technologies. Participants agreed that gender is an issue of general perception but it is 
not a reason that explains why males and females have different perceptions in the use 
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of mobile phones as converged devices. Some of the participants’ statements supporting 
the above summary are: 
“It is very common to see males talking on the phone and females using text 
messages when they are on the train.” (Male, F) 
“Males are more technology savvy than females in my country…Females are 
more anxious if they are not familiar with the new technologies.” (Male, user F) 
“The image of males and females in the use of mobile phones in Thailand is a 
mixture.”(Male, user B) 
“Even though I had a phone that basically can do everything when I worked 
full-time in Thailand, I felt that I do not have the needs to use those different 
functions and services.” (Female, user D) 
 
After the discussions on the impact of gender differences on preference and technology 
usage, the results were compared with the findings of the survey research (see Table 
8.10 below).  
 
Table 8.10 Comparison of gender between survey results and findings from the focus group 
Construct Survey results Findings from the focus group 
Gender 
Gender is shown to have 
moderating effects on both 
usefulness and enjoyment 
in the convergent use of 
mobile phones. 
Participants generally consider that males and 
females have different preferences in 
choosing and using mobile phones, but that 
they do not differ when using mobile phones 
for different purposes except for voice talk.   
 
8.3.6 The choices of phone type and service plan 
 
The participants who were classified as early adopters seem to be more aware of what 
they can do and what they need when using mobile phones. Participants who were 
identified as advanced phone users are aware of the range of promotions and costs 
offered by different telecommunication providers and always attempt to make use of all 
the functions and services available, as revealed by the following statements related to 
the choice of phone type and service plan:  
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“Before I have this phone, I can only send text message and talk…now I can do 
all sort of things on my mobile phone.” (Male, user A) 
“If my phone doesn’t include data download (in my service plan), I would not 
even touch those Internet services because the cost is too expensive.” (Male, 
user A) 
“I know all kinds of promotions (new mobile phones and service plan) and 
service costs because I do lots of research on different service providers, such as 
Telstra, Optus, you name it…Because of these differences, I think people will 
choose different phones and service plans for different uses.” (Male, user A) 
 
Participants who identified themselves as conventional users initially choose and 
subsequently use their mobile phones based on their budget. Some participants’ 
statements supporting this view are: 
“I will look at my budget first. From my budget, I will choose the phone (type) 
and the colour I like.” (Female, user D) 
“I only got a Nokia. I think I am a conventional user and I only make calls.” 
(Female, user E) 
“I am a traditional user too. My phone has a feature of Skype and use VoIP to 
talk to others overseas and save money.” (Female, user F) 
“I had an iPhone before but I didn’t use it much, so I sold it.” (Male, user B)  
 
However, one participant who considered himself to be an advanced user has more 
knowledge and conducted more research about using mobile phones for other purposes. 
He made the following statements:  
“I think for some people who carry more than one mobile phone is because they 
have different purposes and costs in the use of mobile phones.”(Male, user A)  
 “It is important to know what you want and the purpose you expect before you 
choose a phone.” (Male, user A) 
“If I didn’t subscribe to a flat rate on my service plan, I wouldn’t use my mobile 
phones for checking news and browsing websites because the cost is too high.” 
(Male, user A) 
 
After identifying the factors that influence choice of phone type and service plan from 
the discussions, the findings from the focus group were contrasted with the findings 
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from the survey research (see Table 8.11 below). The findings from the focus group 
indicate that more components are needed to specify the effects of phone type on the 
convergent use of mobile phones. Service plan was also found to be a critical factor that 
motivates adopters to search for information and maximise the benefits they can gain 
from the market offerings. Service plan is also considered to be a factor that relates to 
the users’ concerns of service cost that incurs in the convergent use of mobile phones.  
 
Table 8.11 Comparison of phone type/service plan between survey results and findings from 
the focus group 
Construct Survey results Findings from the focus group 
Phone 
type 
Phone type is a factor that 
significantly moderates the 
enjoyment users can have from 
the use of mobile phones for 
PIM, entertainment and e-mail. 
For conventional users, phone type is 
considered to be a factor that 
determines the use of mobile phones for 
voice communication.  Advanced users, 
on the other hand, may base their choice 
of device and service plan in more 
purposes and needs. 
Service 
plan 
Service plan is a factor that 
differs from phone type in that it 
significantly moderates the 
perceived usefulness of using 
mobile phones for online 
transactions.  
Service plan choice reflects 
participants’ needs and capacities for 
data service transactions, such as 
checking news and browsing websites. 
In contrast to non-adopters who use 
mobile phones mainly for voice talk, 
adopters are more passionate in seeking 
for and comparing different promotions 
and maximise their benefits within the 
existing service subscription.  
 
8.3.7 Device ownership  
 
Some participants prefer to use a simple technology for a simple purpose. In other 
words, they use multiple technologies for different purposes (e.g. using camera for 
taking photo and using PC for browsing Internet or playing a game) rather than using a 
single, converged one.  Exemplar statements included: 
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“I don’t see the needs to use different technologies on my mobile phone…if I 
want to browse a website, I will use the Internet on a PC. If I want to take a 
photo, I will use a camera…” (Female, user D) 
“…If I want to play a game, I will use a PC with a larger screen.” (Male, user 
B) 
 
Among the six mobile phone users in this study, four said they own iPod mp3 players 
and use complicated telephony, and two users who do not own an iPod use mobile 
phones for simple mobile telephony. This implies that some people enjoy the 
complexity of technology as part of a digital life while other people may not afford to 
buy new technologies or may perceive a high level of technology complexity in the 
convergent use of mobile phones (user E). Therefore, it is important to identify whether 
mobile phone users belong to the class of conventional or advanced users before 
studying their perceptions and behaviours. Prior studies also support this segmentation 
by defining mobile phone users as either basic or advanced users (Benbunan-Fich & 
Benbunan 2007; Constantiou, Damsgaard & Knutsen 2006). The following statements 
supported the above observations on the preferences of technologies: 
“I am a conventional user and I don’t use my phone other than voice and texts… 
I felt like using an iPhone is more like fashion stuff to many people.” (Female, 
user E) 
“I think using these new technologies on a mobile phone is like a change of life. 
People like me who like to enjoy life and do not care about enjoy spending 
money those technologies.” (Male, user A) 
 
There was a range of opinions expressed by the participants about individual needs and 
use purposes when they use different technologies versus convergent use of mobile 
phones. Participants who use conventional mobile phones and identify themselves as 
conventional users noted that a lack of needs (user D and E) and concerns of technology 
complexity are the main factors affecting not only the use of mobile phones, but also 
further extended to the use of other technologies. The following statements support 
these findings:  
“I just don’t feel that I have the needs to do e-mail, banking and music on my 
mobile phone even when I worked full-time in Thailand, so I don’t think it is the 
issue of cost or new technology.” (Female, user D) 
Chapter 8 – Focus Group Analysis 
- 226 - 
“It is tedious to use technologies. It needs charger and many things before you 
can actually run it. So even though my brother bought me an iPod, I still have 
no intention to use it. So does my mobile phone and I want to keep everything as 
simple as possible. All I need is a mobile phone that I can make calls.” (Female, 
user E) 
 
After summarising the discussions on device ownership and user type, the results were 
compiled for comparison with the findings from the prior survey (see Table 8.12 
below).  
 
Table 8.12 Comparison of device ownership between survey results and findings from the 
focus group 
Construct Survey results Findings from the focus group 
Ownership of 
other devices 
The ownership of other 
devices was found to 
significantly reinforce the 
perception of usefulness in the 
convergent use of mobile 
phones.   
Participants agreed that conventional 
users who use mobile phones only 
for voice talk may prefer a simple 
technology for single purpose while 
advanced users favoured digital life 
and they did not feel the complexity 
of owning and using different 
technologies. 
 
8.3.8 Other factors 
 
The participants noted that the phone size and user interface embedded in a mobile 
phone may not only affect the selection of phone, but that also influence people to 
extend their uses of mobile phones for other purposes, such as personal information 
management (PIM), entertainment, e-mail communication, and commercial 
transactions. More specifically, users’ existing knowledge of user interface and brand 
preferences towards certain types of mobile phones may influence their future choices 
when deciding to upgrade their mobile phones and have trials on new services from the 
same providers.  
 “I think phone size is important because I can put my mobile phone in my pocket 
and carry it wherever I go.” (Female, user D) 
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“I am used to the interface by Nokia, so I think I’ll still buy Nokia if I want to 
switch my mobile phone for new services.” (Female, user E) 
 
User’s need is also considered as a key factor where participants claimed they would 
consider when using mobile phones as converged devices in the future. One participant 
stated that individual need should be the main priority that needs to be taken into 
account because he thought that people who use converged mobile phones, such as 
iPhone, should utilise all kinds of functions that a phone has to offer. He made the 
following statement:  
“I have an iPod to listen to music before, but now I enjoy listening to music on 
my iPhone…I think for people to use mobile phones for different activities, they 
need to know what they actually need before they do it.” (Male, user A) 
 
Participants also claimed that the convergent use of mobile phones, such as checking e-
mails and browsing websites, would provide further benefits to them such that voice 
communication could become a secondary purpose. 
“I felt like I have used many functions and services every day, so talking on the 
phone becomes a second priority.” (Male, user A) 
 
It can be concluded that participants considered that the use of mobile phones will be 
more useful if it suits certain purposes of its users. However, participants also agreed 
that they might consider switching their devices in the future should their needs change. 
Some examples of comments that indicate this included:  
“I don’t have the need to use my mobile phone for these purposes even when I 
worked full-time in Thailand.” (Female, user D)  
“At the moment I am not working so I probably don’t have the need to use 
mobile phones for other purposes. But in the future, I may change and use it 
more.” (Female, user E) 
“I don’t use mobile phones other than voice and texts, but I may want to use my 
phone to check weather information because weather here is always changing.” 
(Female, user C) 
 
The factor of perceived needs is rooted in the Uses and Gratifications theory (U&G) 
(Katz & Blumler 1974). Katz, Gurevitch and Haas (1973) classified 35 needs into five 
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categories: cognitive, affective, personal integrative, social integrative, tension release 
needs. However, those needs identified here are mostly relating to the influence of mass 
media on media audiences. It is still uncertain whether this construct (i.e. perceived 
needs) can be applied to study the convergent use of mobile phones in different social 
contexts (e.g. content, use situation, and individual cognitions) (Blumler 1979).  
8.4 SUMMARY 
 
Seven major issues were identified during the focus group discussions. First, 
participants reached a consensus that specific individual perceptions directly influence 
the use of mobile phones for a particular purpose. Thus, ease of use and usefulness are 
important for making voice communication but not for other purposes, enjoyment is 
relevant in the context of entertainment, and risk is a concern in the context of 
performing online transactions.  
 
Second, different comparisons emerged from the survey and focus group not only based 
on individual demographics (e.g. age and gender) and technology choices (phone type, 
service plan, and ownership of other technologies) but also based on the preferences and 
needs of different user groups, such as adopters and non-adopters. In the case of non-
adopters, their opinions of usefulness were attributed to the level of ease of use and 
specific features that facilitate making a call. In contrast, for adopters, factors such as 
device feature, service plan, enjoyment and personal experiences influenced their 
decision making and usage behaviours. Other factors including ease of use, brand and 
gender were identified to be unimportant when it comes to the use of mobile phones by 
adopters. For example, this trend was evident in the case of user A who identified 
himself as typical of Generation Y—driven to seek a fun and technology-savvy life in 
the use of mobile phones.   
 
Third, the age of mobile phone users was found to be connected with the characteristics 
of Generation Y. Young mobile phone users have been anticipated to be the early 
adopters of mobile data services by prior mobile studies and market reports (IBISWorld 
2007; Oh et al. 2008; Pagani 2004; 2005). Moreover, they have more knowledge and 
different concepts of spending their expenses in the use of mobile phones than other 
generations. They are also characterised as fun seekers and keen to try new 
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technologies. Based on the assumptions of Innovation Diffusion Theory (Rogers 2003), 
Generation Y can be regarded as early adopters whose opinions and behaviours may 
influence other users from different gender or age groups through their social networks.  
 
Fourth, for participants identified as advanced users, their preferences on digital life and 
different technologies have shifted the priority of using a mobile phone from voice 
communication to convergent uses. In contrast, those who did not consider themselves 
as advanced users or they were classified as Generation Y but only use mobile phones 
primarily for conventional purposes perceive neither the desire nor the necessity to use 
mobile phones for purposes other than voice communication. This result is also 
reflected in their phone selection (e.g. budget, features and needs) and existing situation 
of using other technologies in their personal life. .  
 
Fifth, differences between males and females were mainly identified by participants in 
terms of their preferred means of communication, but these are not applicable to the 
convergent use of mobile phones, such as managing personal information, 
entertainment or online transactions.  
 
Sixth, for non-adopters, access location and device type were found to decrease the 
level of risk (e.g. security and service cost) through performing online transactions on 
their home PCs rather than via mobile phones. In contrast, adopters were more 
confident and less anxious about using mobile phones for online transactions. This 
finding suggests that business providers should acknowledge the concerns around risk 
among mobile phone users and need to focus their efforts on striking the balance 
between the design of phone size and user interface, and on establishing a cheap and 
secure environment in order to make the convergent use of mobile technologies more 
attractive to non-adopters.  
 
Seventh, the focus group introduced the concept of peer/social influence and individual 
need as key factors impacting on use of mobile phones for convergence. The influence 
of peer/social influence was found to be derived from perceived enjoyment and 
interrelated with the use by young early adopters. Social influence is not part of TAM 
based models of technology acceptance and thus was not part of the data sought in the 
survey. The focus group discussions were lengthy of this issue which suggests that it is 
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a key variable in understanding the adoption and use of mobiles phones as converged 
devices. In addition, the factor of social influence was regarded as a key factor in the 
Theory of Reasoned Action (TRA) and Theory of Planned Behaviour (TPB). The effect 
of perceived need is also referred by the Uses and Gratifications (U&G) Theory and 
mostly applied in communication research. Hence, these two factors may deserve for 
more attention in the future.  
 
Figure 8.1 The modified framework in the focus group research 
 
The next chapter will discuss the findings from the various research approaches 
employed in this study (i.e. literature review, personal interviews, survey and focus 
group), the theoretical and practical contributions of these results, and potential 
directions for future research. 
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CHAPTER 9 CONCLUSION 
9.1 INTRODUCTION 
 
This thesis has explored the factors impacting on the adoption of the mobile phone as a 
converged device. The phenomenon of technology convergence has increasingly been 
considered to be important in the area of divergence of ICT devices. However, there is a 
lack of an adequate theoretical framework and systematic analysis to account for 
technology convergence and how it might impact on users’ lives. Many theoretical 
models have been developed to study the adoption of new information technology. 
However, these have not been applied to explain the contexts and purposes of using 
different services on a converged device. Moreover, in so far as new technology 
features and services are increasingly embedded within mobile phones, business 
providers are facing challenges in seeking to identify consumer demand for converged 
products and services.  
 
This chapter is organised as follows. First it revisits the research questions outlined in 
the introductory chapter, presents this study’s contributions to theory and practice in the 
field, and discusses the research limitations. The chapter then considers the implications 
of the research findings, suggests areas for future study, followed by concluding 
remarks.   
9.2 RESEARCH OUTCOMES 
 
The impact of technology convergence is a complex and pervasive issue in the research 
community and business practices. Many theoretical models and research constructs 
have been developed to understand the adoption of new information technologies and 
applications. However, current wisdom within technology adoption research mainly 
regards the decisions of IT adoption as an end point without necessarily looking at its 
uses and contexts (Shih & Venkatesh 2004). Hence, the existing frameworks are not 
sufficient to understand the technology adoption and use in a converged device in which 
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different technologies, use contexts, user experiences are intertwined and should all be 
taken into account. On the other hand, individuals’ mobile devices (hardware), 
applications (software) and access mechanisms (network) are also intertwined and affect 
the use of mobile phones. The factors and user behaviours which are related to 
technology convergence have not been fully conceptualised and operationalised in prior 
literature.  
 
Although the mobile phone has not been confirmed as the ultimate converged device, 
the rapid growth of technology innovations and device capacity certainly have pushed 
both business providers and users to evaluate the advantages and disadvantages of using 
mobile phones as multifunctional devices (Chen & Mort 2007; Jarvenpaa & Lang 2005). 
In the review of the extant literature, theoretical constructs and models, such as TAM 
and its extensions, have encountered many critics in the evaluation of IT adoption and 
usage in different contexts. The challenges in this research was to consider what factors 
derived from TAM are still “valid” to assess the convergent use of mobile phones. In 
addition, the effects of different technology (i.e. technology choices and ownership) and 
individual characteristics (e.g. demographics), which are largely omitted in prior 
research, were also anticipated to influence mobile phone adoption and use. This 
research on the convergent use of mobile phones and the factors that affect this 
relationship are used to answer the research questions posed in the introductory chapter.  
9.2.1 The convergent use of mobile phones 
The first question posited for this reach was: 
RQ1. How can technology convergence be conceptualised and 
operationalised in relation to the use of mobile phones from the 
perspectives of technology adoption?  
 
Some researchers applied TAM to understand why people adopt and use new mobile 
technologies, such as the adoption of WAP phones (Teo & Pok 2003) or of wireless 
Internet (LuYu et al. 2003). The scope of this research was limited to the consequences 
of general technology adoption and has not been extended to explore the different uses 
of a multifunctional device (Chen & Mort 2007). Based on the different purposes 
beyond  the use of mobile phones, some researchers have categorised the adoption of 
mobile data services (MDS) as for information, entertainment or commerce (Bina, 
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Karaiskos & Giaglis 2008; Carlsson et al. 2005b; Hong & Tam 2006; Nysveen, 
Pedersen & Thorbjornsen 2005b). However, their different scopes and segmentations of 
use are service-oriented, which is different from the approach of this research. The 
approach of this research was to focus on the interactions among the technology 
features, individual characteristics and service availability that emerge to the use of 
converged mobile devices. Hence, this study developed a new dependent construct that 
specifies and measures what constituted the convergent use of mobile phones. 
 
Acknowledging the gaps in theory, this study initially conducted 50 interviews with 
users to assist in the development of an empirical model that conceptualised the impact 
of technology convergence based on four different dimensions, namely personal 
information management (PIM) (p.86), entertainment (p.87), e-mail communication 
(p.88), and commercial transactions (p.89), as outlined in Chapter 3. These dimensions 
were adopted to not only describe the different purposes underlying the use of mobile 
phones but also specify the process of convergent user behaviours. Hence, instead of 
developing a single framework of technology adoption, different empirical models were 
constructed to conceptualise and operationalise how users currently engage in their uses 
of mobile phones for different activities and purposes. Due to technology requirements 
and user demand, the use of mobile phones was characterised as a progressive process 
ranging from single use (e.g. personal information management) to convergent use (e.g. 
use all technology features and services) (See Figure 3.3). 
 
Based on the more advanced uses of mobile phones identified in the literature, 11 user 
activities were categorised into the four areas of personal information management 
(PIM), entertainment (ENT), mobile e-mail (E-mail), and commercial transactions 
(Commerce). Each category represented the use of mobile phones for a specific 
purpose. Furthermore, they were accumulatively to measure the level of convergence 
among existing mobile phone users (Table 9.1).  
Table 9.1 The empirical models and mobile user activities 
Convergence 
PIM ENT E-mail Commerce 
 Setting alarm clock 
 Checking schedule 
 Taking notes 
 Listening to music 
 Watching video clips 
 Playing a game 
 Sending e-mail 
with friends 
 Sending e-mail for 
business contact 
 Checking bank account 
 Paying bills 
 Doing shopping 
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After confirming the measurement of convergent use of mobile phones, a 12-point 
scale, ranging from never use (i.e. score zero) to full convergent use (score 11) was used 
to assess the level of convergence among mobile phone users. Therefore, this research 
has conceptualised and operationalised this empirical construct of convergent user 
behaviour which can be used to evaluate different user activities and purposes that 
emerge to the use of mobile phones from individual perspectives.  
9.2.2 The development and validation of research indicators 
RQ2. What are the factors that influence individuals’ decisions to use 
mobile phones for different purposes other than voice contact? 
 
Many research models have incorporated attitudinal, social and control factors from 
TAM or other social psychology theories (e.g. Social Cognition Theory, Theory of 
Planned Behaviour, and Theory of Reasoned Action) to understand the relationship 
between adoption decisions and system usage. However, with the evolution of user 
experiences and technology progress, the existing patterns of technology adoption 
should be subject to change in a dynamic fashion (Benbasat & Barki 2007), which thus 
again points to a number of gaps in the existing literature that motivated this study.  
 
Legris, Ingham and Collerette (2003) claim that certain critical factors have been 
omitted or remain unidentified in describing the  adoption and use of technologies, 
because most TAM research explains only 30% to 40% of variance in their models. In 
addition, Lee, Kozar and Larsen (2003) argue that past researchers who either replicated 
or expanded the research constructs from TAM and other theories have encountered 
problems of inconsistency when generalising their results to different technologies, 
contexts and users. Moreover, those factors developed in prior studies have not been 
extended to examine the use of mobile phones in the context of convergence (e.g. 
convergence use).  
 
Using the conclusions and gaps identified in a detailed literature review (Chapter 2) and 
the outcomes of exploratory interviews (see Chapter 3, section 4), this research 
identified four psychometrical factors to explain and predict the convergent use of 
mobile phones. These factors were usefulness, ease of use, enjoyment and risk. Each of 
these factors was shown to be both reliable and valid measures of convergent use of 
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mobile phones. This was demonstrated in the analysis reported in Chapter 5. In 
addition, five interaction (or moderating) effects were drawn from individual 
demographics (age and gender) and from technology choices (such as phone type, 
service plan and ownership of other devices). These were added to the above constructs 
in the models developed and tested in this research. 
 
Surprisingly, the instrument validation process in this research indicated that 
respondents did not differentiate between the constructs of usefulness and ease of use. 
As a result, ease of use (PEOU) was excluded from further analysis. The factorial 
structure and interpretation of perceived ease of use discussed in Chapter 5 (Section 5.3) 
also showed that respondents cannot differentiate their evaluation between usefulness 
and ease of use. Several researchers have attributed the weak effects of ‘ease of use’ to 
the effect of habitual usage among experienced users (Wu, Chen & Lin 2007) or to 
technology users’ incremental experiences and knowledge of IT (Karahanna, Straub & 
Chervany 1999; Taylor & Todd 1995b). Taylor and Todd (1995b) concluded that 
inexperienced users may focus on ease of use while experienced users place more 
importance on usefulness. For the adoption of mobile commerce, Pedersen (2005) 
concluded that experienced users may not consider the friendly user interface of a 
mobile phone as a barrier to the adoption of new mobile services. This is reinforced in 
the findings of the survey and focus group in this study, that university students are 
inclined to be early adopters and to have more experience in the use of mobile phones as 
converged devices.   
 
The results of the logistic regression analysis, reported in Chapter 7, indicated that 
usefulness, enjoyment and risk are factors that influence the use of mobile phones for 
managing personal information, entertainment and online transactions respectively. 
Enjoyment and risk are two factors that affect the convergence use of mobile phones 
(Table 9.2). Hence, it is necessary to specify the effect of individual perceptions and to 
match these with the specific purposes underlying the use of technologies. 
Table 9.2 The significant psychological factors in each research model 
Model PIM Entertainment E-mail Commerce Convergence 
Factor PU PE N/A PRISK PE & PRISK 
Note: PU = perceived usefulness; PE = perceived enjoyment; PRISK = perceived risk 
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The results also show that no such direct effect exists to predict the use of mobile 
phones for e-mail communication, a possible explanation for which is that such use may 
be the result of social influences. The factor of social influence may refer to people who 
perceive the need to contact other people via e-mail communication. Hence, several 
researchers refer to the factor of social influence (Venkatesh & Morris 2000) or other 
similar constructs, such as network externality (Dickinger, Arami & Meyer 2008), 
critical mass (Li, Chau & Lou 2005) and social presence (Straub 1994), as influencing 
communication technologies adoption. In Chapter 8, the effect of social influence was 
identified through the phenomenon of early adopters in the focus group sharing 
opinions and thereby influencing other people to become adopters in the use of 
converged devices.  
 
In TAM research, both perceived usefulness (PU) and perceived ease of use (PEOU) 
explain most of the variance of people’s attitudes and intentions toward technology 
adoption. However, the situation may be subject to change when it comes to the 
convergent use of mobile phones where perceived enjoyment (PE) (=0.295, p=0.002) 
and perceived risk (PRISK) (=-0.194, p=0.002) were the most significant factors. In 
contrast to PE and PRISK, PU was found to indirectly affect technology use through the 
connections with other factors, such as service plan and device ownership (Figure 9.2). 
PEOU was excluded as a result of factor loading and interpretation of the data reported 
in Chapter 5.  
 
Figure 9.1 The regression results of the convergence model 
Perceived 
Usefulness 
Perceived 
Enjoyment 
Convergent use 
of mobile 
phones  
Age Gender 
Phone Type Service Plan 
Perceived Risk 
Device ownership 
-0.194*** 
0.295*** 
0.170* 
0.131* 0.362*** 
-0.146* -0.237*** 
 Direct 
---> Indirect 
Note: * p<0.05; ** p<0.01; *** p<0.005 
R2=44.3% 
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In addition, moderator factors included three technology choices (i.e. phone type, 
service plan and device ownership) and individual demographics (i.e. age and gender). 
These moderators were found to influence different individual perceptions in the 
convergent use of mobile phones. The relationships between age and PU (=-0.237, 
p=0.000) and gender and PE (=-0.146, p=0.045) received different confirmations 
compared to the findings in prior research. Users’ age was found to negatively relate to 
PU which shows that age difference does exist in the evaluation of usefulness when 
using mobile phones for convergence, even in a group of university students. The 
conclusion drawn from focus group research further attributes the effects of age to the 
participants who described themselves to be more likely to enjoy the digital life, to be 
knowledgeable about new convergent technologies and to act as early adopters who 
influence those around them to become the potential adopters of convergence through 
peer/social influences. The incorporation of users’ age also extends the causal 
relationship between social influence and IT usage in prior research (Morris & 
Venkatesh 2000). Users’ gender did reveal a pattern different than the conclusions 
reached in prior research which found that males are more inclined to favour usefulness 
and females place more importance on ease of use and social influences. This research, 
however, showed that gender did moderate the different perceptions (e.g. usefulness and 
enjoyment) in the convergent use of mobile phones respectively. Therefore, future 
researchers should also be wary of such heterogeneous patterns between age and gender 
when they use different samples or under different research contexts. Furthermore, three 
new factors, such as phone type, service plan and device ownership were verified as 
critical factors that intervene in the causal relationships between perceptions and user 
behaviours. These empirical relationships contribute to expand the current knowledge of 
explaining user’s behaviours from solely relying on the two constructs of TAM (i.e. PU 
& PEOU) and further specify the effects of technology choices and prior ownership 
with other technologies in the use of convergent technologies.   
9.2.3 The effects of moderator factors 
 
The literature review in Chapter 2 showed that many researchers have viewed the 
impact of technology evolution on the basis of the consequences of individual 
acceptance, rather than by investigating the usage patterns beyond adoption decisions 
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(Bhattacherjee 2001; Burton-Jones & Straub 2006; Shih & Venkatesh 2004). Some 
researchers, such as Fichman (1992), Brown and  Venkatesh (2003), Lee et al. (2003), 
and Venkatesh et al.(2003) have recognised this gap of insufficient understanding from 
technology adoption and have urged researchers to explore the patterns of technology 
usage in different contexts, such as considering the segmentation of user groups (e.g. 
age, gender, organisational and individual users), whether it is mandatory or voluntary, 
or the different purposes of using a technology (e.g. for home or work use). Considering 
that the use of mobile phones is predominantly personal and voluntary, the effects of 
and differences among demographic factors and technology choices should be taken 
into account. The third research question posited for this research attempted to address 
this gap. 
 
RQ3. What are the roles of demographic factors (e.g. age and gender) and 
technology choices (e.g. phone type and service plan) that influence 
the individual’s perceptions and behaviours when using mobile 
phones as converged devices? 
 
In this research each of the factors that affected each use within the converged device 
were also shown to have been affected by moderator variables.  The tests of interaction 
(or moderating) effects, the factors of age, gender, phone type, and ownership of other 
devices, were shown to strengthen the causal relationship between different individual 
perceptions and the use of mobile phones for different purposes (Table 9.3).  
 
Phone type was shown to strengthen the enjoyment perception in the use of mobile 
phones for convergence, PIM (Wald=5.107, p=0.024), entertainment (Wald=14.988, 
p=0.000), e-mail (Wald=6.573, p=0.010), except for commerce. Service plan, on the 
other hand, only affected the same use for convergence (=0.131, p=0.048) and 
commerce (Wald=2.945, p=0.086). The age of mobile users did shown to strengthen the 
usefulness perception in the convergent use of mobile phones (=-0.237, p=0.000) 
, but have a different impact on the experiences of enjoyment when individuals used 
mobile phones for entertainment (Wald=11.403, p=0.001) and commerce (Wald=3.146, 
p=0.076), which were regarded to be hedonic and service driven.   
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Male and female users were shown to be varied in their perceptions (i.e. usefulness and 
enjoyment) in the convergent use of mobile phones (=0.-0.146, p=0.045) as well as in 
the same use for four different purposes. Finally, the ownership of other digital devices 
significantly strengthens the usefulness perception in the use of mobile phones for 
convergence (=0.362, p=0.000) and other three different purposes, except for PIM. 
This may explain why the majority of respondents in the survey in Chapter 6 have used 
PIM functions in their mobile phones which could not be easily substituted by other 
technologies.  
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Table 9.3 The strength of moderators in each research model 
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Male and female users were found to form different perceptions when deciding to use 
mobile phones as converged devices. This confirms previous research by Gefen and 
Straub (1997), Venkatesh and Morris (2000), Morris, Venkatesh and Ackerman (2005), 
and Nysveen, Pedersen and Thorbjornsen (2005b) that male and female users may 
perceive different perceptions in the use of different information technologies. In this 
research, male users focused on the enjoyable experiences and female users emphasise 
on usefulness in their mobile phone uses. Young mobile phone users were shown to 
place more importance on how much enjoyment they experience when choosing to use 
mobile phones for entertainment and online transactions. Young users were also shown 
to place greater importance on usefulness when considering using mobile phones as 
converged devices. Therefore, it can be concluded that young users may form different 
perceptions when they use mobile phones for specific or convergent purposes 
accordingly.  
 
Phone type and service plan were found to be critical factors in the use of mobile 
phones across different purposes. The findings from focus group research in Chapter 8 
also confirmed this result as individuals may perceive importance on hedonic cognition 
when they pursue some technology features (e.g. taking photos) or friendly user-
interface in their phone choices. They also may not afford to use mobile phones for 
mobile services (e.g. web browsing or data download) if they did not subscribe to the 
3G service plan. However, the effect of service plan received less attention in prior 
research (Bouwman et al. 2008; Carlsson et al. 2005a; Sarker & Wells 2003). Their 
findings show that those external factors (e.g. individual demographics and phone 
choices) have weaker effects than individual perceptions in the adoption of mobile 
services. However, instead of relying on the effects of psychological factors derived 
from prior research, the results in this research led to the conclusion that it is necessary 
to take account of both direct and indirect effects (e.g. from moderators) in order to 
accurately identify the causal relationship in the convergent use of mobile phones.   
 
The results from the survey conducted in this research were further explored through the 
focus group study (Chapter 8). Participants in the focus group showed that usefulness, 
enjoyment and risk were their major concerns when considering using mobile phones as 
converged devices. They also noted that ease of use was a critical factor only in terms of 
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whether a mobile phone effectively helps users make a phone call, but was not a factor 
driving them to use mobile phones for other purposes. Age was found to be a relevant 
issue explained by the characteristics and perceptions of young university students. The 
results from the user descriptions in the focus group partly confirm the assumptions 
proposed in the literature (Chen & Mort 2007; Oh et al. 2008; Pagani 2004) that 
Generation Y would become the early adopters of new mobile technologies. The 
participants who use mobile phones as converged devices in this research can be 
categorised as early adopters in terms of the variety and breadth of their mobile phone 
usage compared to conventional users who only use voice communication (see Figure 
9.1). Those early adopters of Generation Y may reveal more willingness to share their 
experiences with others and indirectly influence other people to become the potential 
adopters in the convergent use of mobile phones. However, potential factors such as the 
desire to embrace a mobile lifes (Gant & Kiesler 2001; Palen 2002), use innovativeness 
of new products and services (Ridgway & Price 1994), and lead users (von Hippel 
1986) would be worth considering for examination in future research on the 
characteristics of Generation Y and their effects to the convergent use of other 
technologies.   
 
Male and female users in the focus group did not show any specific differences in the 
use of mobile phones for different purposes other than for the basic use, voice 
communication. Participants also agreed that individual needs, budget and friendly 
interfaces were more important than ease of use and service cost in impacting on their 
decisions to use mobile phones for various purposes in the future.  
 
9.2.4 Summary of research findings 
 
To summarise the findings drawn from the different research approaches used in this 
study, the impact of technology convergence from individual perspectives was 
conceptualised based on the convergent use of mobile phones. The factors that affect the 
use of mobile phones for different purposes—namely, managing personal information, 
entertainment, e-mail communication, and online transactions—were found to be 
heterogeneous among different groups of mobile phone users (e.g. young/old, 
male/female, phone type, service plan, or device ownership).  Furthermore, the factors 
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that influence user behaviour in relation to a particular purpose were explained by the 
interactions between psychometric factors (e.g. usefulness, enjoyment and risk) and 
different moderators (e.g. age, gender, phone type, service plan, and device ownership).  
 
Based on the literature review and the initial interviews undertaken during the first two 
phases of this research, the concept of ease of use was assumed to be a critical factor. 
However, a survey and subsequent focus group revealed that ease of use did not have 
any significant impact on a group of young people in the process of instrument 
validation. The weak effects of ease of use were possibly related to one’s habitual usage 
(Wu & Kuo 2008), accumulative knowledge (Karahanna, Straub & Chervany 1999), or 
prior experience on IT (Taylor & Todd 1995a), an issue already documented in the 
literature. A new construct of user interface, on the other hand, was found in the focus 
group to relate to the choices of device type which may indirectly affect the convergent 
use of mobile phones.  
 
In addition, the findings of the focus group research demonstrated that advanced users 
(i.e. those that engage in convergent uses) and conventional users (i.e. those that engage 
in single uses) displayed differences in their convergent use of mobile phones. This 
difference can be understood as being related to preferences for or against a digital 
lifestyle, which is further influenced by an individual’s needs and device ownership. 
The relationship between young users and digital lifestyle is similar to that seen among 
the net generation in research by Tapscott (1998), who claimed that the younger 
generation manifests different decisions and behaviours than older generations in the 
use of technologies. The results related to a digital lifestyle in the focus group research 
not only confirm the prior assumptions about early adopters coming from Generation Y, 
but also explain that young users, as early adopters, may have a substantial influence on 
other people’s decisions to adopt mobile phones as converged devices.  
 
Based on the findings of the survey and the focus group, individuals’ preferences (e.g. 
user interface, budget, features) and technology choices (e.g. mobile handset or service 
plan) may explain why individuals form different perceptions (e.g. usefulness or 
enjoyment) of using mobile phones for particular functions (e.g. web browsing, 
checking e-mail or paying bills). After taking all of these direct and indirect effects into 
account, the empirical model developed showed significant improvement in explaining 
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the convergent use of mobile phones accordingly, such that 44.3% of the variance was 
explained, compared to 30-40% explained from the measure of individuals’ intentions 
in TAM (Legris, Ingham & Collerette 2003). Hence, the convergence model not only 
improved the explanatory power of the model by taking account of the effects among 
different perceptions, moderators and user behaviours but also further expands the scope 
of technology adoption into the use of convergent technologies.   
 
After summarising and comparing the findings from the literature review, the 
exploratory interviews, the survey and the focus group, a list of factors was compiled to 
explain the converged use of mobile phones. These factors are summarised in Table 9.4 
below, which compares the findings of each part of the research and that of the extant 
literature to highlight the new findings.  
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Table 9.4 Summary of findings from various research components 
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co
n
v
en
ie
n
ce
, 
sa
v
in
g 
lo
ts
 
o
f 
tim
e,
 
an
d 
ea
sy
 
to
 
ca
rr
y 
ar
o
u
n
d.
 
 
Li
te
ra
tu
re
 
re
v
ie
w
 
Se
v
er
al
 
m
et
a-
an
al
ys
es
 
co
n
du
ct
ed
 
by
 
re
se
ar
ch
er
s,
 
su
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Le
gr
is 
et
 
al
.
(20
03
), 
M
a 
an
d 
Li
u
 
(20
04
), 
K
in
g 
an
d 
H
e 
(20
06
) 
an
d 
Y
o
u
sa
fz
ai
 
et
 
al
.
(20
07
), 
n
o
te
d 
th
at
 
u
se
fu
ln
es
s 
is 
a 
co
n
sis
te
n
t 
m
ea
su
re
 
th
at
 
ef
fe
ct
iv
el
y 
ex
pl
ai
n
s 
in
di
v
id
u
al
s’
 
in
te
n
tio
n
s 
to
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o
pt
 
an
d 
u
se
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fo
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at
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n
 
te
ch
n
o
lo
gy
.
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n
a 
et
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.
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) 
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u
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u
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o
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n
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n
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u
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o
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m
o
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.
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u
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n
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u
sin
g 
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.
 
Th
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v
e 
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n
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ex
pe
rie
n
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o
w
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o
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th
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ch
n
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lo
gy
.
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d,
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fri
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w
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o
n
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e 
ar
e 
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o
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re
le
v
an
t 
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n
v
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ge
n
t 
u
se
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th
e 
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fe
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o
f 
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se
 
o
f 
u
se
.
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cu
s 
gr
o
u
p 
Pa
rt
ic
ip
an
ts
 
n
o
te
d 
th
at
 
ea
se
 
o
f 
u
se
 
is 
a 
fa
ct
o
r 
th
at
 
im
pa
ct
s 
o
n
 
th
ei
r 
ab
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ty
 
to
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e 
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o
n
e 
ca
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an
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o
th
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en
t 
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.
 
Th
ey
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th
at
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n
o
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o
r 
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o
u
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en
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ei
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se
 
o
f m
o
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le
 
ph
o
n
es
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n
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ge
n
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.
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ey
 
re
su
lts
 
R
es
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n
de
n
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n
o
t 
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n
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e 
ef
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o
f 
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se
 
o
f 
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u
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o
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u
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o
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n
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en
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u
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.
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w
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o
f 
u
se
 
w
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u
n
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o
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o
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en
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o
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le
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o
n
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o
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o
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at
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n
m
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o
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tin
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ra
tu
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v
ie
w
 
K
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n
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.
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u
n
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o
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pe
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o
w
le
dg
e 
af
te
r 
u
sin
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n
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u
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n
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u
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o
u
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u
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er
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w
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re
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f m
o
bi
le
 
ha
n
ds
et
 
an
d 
o
th
er
’
s 
in
flu
en
ce
s 
m
ig
ht
 
ac
t 
as
 
th
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at
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u
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gr
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u
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w
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.
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at
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w
er
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u
n
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m
o
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an
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n
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m
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lts
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en
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u
n
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o
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o
f 
m
o
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le
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o
n
es
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en
te
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de
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d 
by
 
ph
o
n
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ty
pe
 
an
d 
ge
n
de
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in
 
th
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n
v
er
ge
n
t 
u
se
 
o
f 
m
o
bi
le
 
ph
o
n
es
.
 
 
In
te
rv
ie
w
s 
K
ey
 
te
rm
s 
su
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fu
n
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in
te
re
st
in
g,
 
bo
re
d,
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n
g 
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e 
an
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sh
a
ri
n
g 
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w
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o
th
er
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w
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th
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th
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in
te
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ie
w
ee
s 
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he
n
 
th
ey
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o
bi
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.
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tin
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ra
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ie
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et
 
al
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.
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n
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H
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n
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m
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v
ed
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m
en
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l f
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th
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n
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o
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n
o
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n
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u
se
fu
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es
pe
ci
al
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rm
at
io
n
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do
n
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ch
ar
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as
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sy
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H
w
an
g 
20
03
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u
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o
f m
o
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le
 
ch
at
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v
ee
n
,
 
Pe
de
rs
en
 
&
 
Th
o
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jor
n
se
n
 
20
05
a).
 
Pa
rk
 
(20
06
) n
o
te
s 
th
at
 
he
do
n
ic
 
v
al
u
es
 
ar
e 
a 
m
ajo
r 
fa
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o
r 
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o
pt
io
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o
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.
 
 
 
Chapter 9 – Conclusion 
- 248 - 
 
Co
n
cl
u
sio
n
 
R
isk
 
is 
a 
ke
y 
co
n
ce
pt
 
th
at
 
af
fe
ct
s 
th
e 
u
se
 
o
f 
m
o
bi
le
 
ph
o
n
es
 
fo
r 
o
n
lin
e 
tr
an
sa
ct
io
n
s 
an
d 
co
n
v
er
ge
n
ce
.
 
H
o
w
ev
er
, 
o
th
er
 
fa
ct
o
rs
,
 
su
ch
 
as
 
ge
n
de
r,
 
u
se
r 
ty
pe
s,
 
a
n
d 
a
cc
es
s 
lo
ca
tio
n
s 
m
ay
 
al
so
 
af
fe
ct
 
th
e 
fo
rm
 
o
f 
pe
rc
ei
v
ed
 
ris
k 
w
he
n
 
u
sin
g 
m
o
bi
le
 
ph
o
n
es
 
as
 
co
n
v
er
ge
d 
de
v
ic
es
.
 
 
Fo
cu
s 
gr
o
u
p 
N
o
n
-
ad
o
pt
er
s 
co
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u
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v
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tr
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n
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u
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to
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im
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fa
ct
o
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th
at
 
in
flu
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ce
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co
n
v
er
ge
n
t 
u
se
 
o
f m
o
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le
 
ph
o
n
es
.
 
 
In
te
rv
ie
w
s 
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ke
y 
te
rm
 
o
f 
ri
sk
 
o
n
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ap
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th
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te
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ie
w
ee
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de
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tio
n
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w
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n
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w
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e 
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d 
ab
o
u
t 
u
sin
g 
m
o
bi
le
 
ph
o
n
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.
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o
n
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pe
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n
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o
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o
th
er
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ch
n
o
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e 
o
th
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.
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re
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R
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is 
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o
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be
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o
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o
n
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e 
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sa
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n
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al
.
 
20
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&
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at
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v
ed
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ie
rs
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m
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le
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o
n
es
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an
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n
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th
e 
ca
se
 
o
f 
ty
pi
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v
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w
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en
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.
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w
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.
 
Th
ey
 
al
so
 
m
an
ife
st
 
a 
gr
ea
te
r 
v
ar
ie
ty
 
o
f u
se
s.
 
Ta
bl
e 
9.
4-
-
C
o
n
tin
u
ed
 
Li
te
ra
tu
re
 
re
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w
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The summary of the findings in Table 9.4 above shows that different individual 
perceptions have direct impacts on the use of mobile phones for specific purposes. 
Perceived usefulness (PU), a construct derived from TAM, is still considered as an 
important factor but only for using mobile phones for voice talk and personal 
information management (PIM). The effect of ease of use becomes less for a group of 
young users in the convergent use of mobile phones. Instead, a friendly user interface, 
viewable screen size, and phone size, which are also related to hedonic cognitions (i.e. 
perceived enjoyment) and phone choices, are regarded as more important 
determinants that drive these young people to use mobile phones for convergence. 
Risk is shown as a key concept that affects the use of mobile phones for online 
transactions and convergence. Convergence adopters may reveal more confident and 
less anxious about conducting mobile transactions than non-adopters. Other factors, 
such as access location, technology type and prior experiences may explain why those 
non-adopters reject the use of mobile phones for convergence.  
 
Other external factors, such as age, gender, phone type, service plan and ownership of 
other devices are all found to have connections with individuals’ perceptions in the 
use of mobile phones for convergence. Phone type and service plan are both shown as 
critical factors that influence individuals’ perceptions (e.g. PU and PE) and 
capabilities (e.g. web browsing or making transactions) in the convergent use of 
mobile phones. The findings also show that young users have used different 
technologies (i.e. ownership of other devices) and reveal a positive attitude and 
diverse uses of technologies to embrace a mobile life compared to the traditional users 
who only use basic functions. This research also shows that those young users, as 
early adopters, also have the ability (e.g. more willing to share their joy and more 
knowledgeable about new technology) to attract other people to use mobile phones for 
convergence through their social networks. These factors all make substantial 
contributions to specify the heterogeneous patterns in the use of convergent 
technologies.  
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9.3 CONTRIBUTION OF THE RESEARCH TO THEORY AND 
PRACTICE 
 
Despite the empirical frameworks developed in this research being at the preliminary 
stage, the implications and conclusions of the different research approaches contribute 
to the body of knowledge about technology adoption and use in the research 
community and in business practice.  
9.3.1 Contribution to theory 
 
This thesis has made several contributions to the theory of technology adoption. The 
contributions are as follows: 
 
Contribution 1: This research expands extant understanding of the purposes of 
technology adoption and use from one-dimension to multiple dimensions.  
 
Although some researchers, such as Venkatesh & Brown (2001) and Hong & Tam 
(2006) have acknowledged that technology has been progressively developed for 
multiple purposes, such as for work/or home and for fun/or business, the scope of 
research is limited. Some researchers attributed the adoption of mobile data services 
to the categories of information, entertainment and commerce (Bina, Karaiskos & 
Giaglis 2008; Carlsson et al. 2005b). Their segmentations were inclined to be service-
oriented and they did not consider the effects from device manipulation, such as using 
mobile phones for managing personal information and entertainment. This study is 
one of the first studies to categorise and classify the convergent use of mobile phones 
according to the four distinct categories of personal information management, 
entertainment, e-mail and online transactions. For each of these categories the study 
has identified different factors that explain the use of mobile phones (Table 9.5) 
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Table 9.5 The direct and indirect factors in the different uses of mobile phones 
Model PIM Entertainment E-mail Commerce Convergence 
Direct factor PU PE N/A PRISK PE & PRISK 
Moderator 
Phone 
type 
Gender 
Phone type 
Age 
Gender 
Other devices 
Phone type 
Gender 
Other devices 
Service plan 
Age 
Gender 
Other devices 
Phone type 
Age 
Gender 
Other devices 
Service plan 
 
This is an extension to previous research where the assumption has been to accept all 
factors affect all uses of mobile devices. Hence, the empirical model of convergence 
expands the traditional acknowledgement of technology adoption from one dimension 
(i.e. adoption of mobile technology) into five dimensions (i.e. use it for four different 
purposes and use it for convergence).  
 
Contribution 2:  This research expands understanding of the psychological 
factors that influence the convergent use of mobile phones. 
 
Many TAM studies have attributed the limitations of PU and PEOU to explain  
technology uses in an organisational setting by individual users who use it only for 
working purposes. Therefore, it is not sufficient to apply PU and PEOU to explain the 
use of mobile phones in which the contexts and users have no limitations. In addition, 
although many researchers have applied PU and PEOU to study the adoption of 
mobile technologies, include Teo & Pok (2003), Hong & Tam (2006), and Wu & 
Wang (2005), the effects of PU and PEOU have not been referred to to understand the 
convergent use of mobile phones by existing users.  
  
Instead of relying on synthesising other theories to develop the research constructs, 
this research took a qualitative approach by conducting 50 personal interviews among 
mobile phone users to specify the research components that explain the use of mobile 
phones for different purposes. This study has referred to two theoretical constructs 
from TAM, perceived usefulness (PU) and perceived ease of use (PEOU), and added 
two additional constructs, perceived enjoyment (PE) and perceived risk (PRISK), 
adapted from constructs also used in the literature. These four constructs were then 
modelled with various moderating factors according to the specific uses of modbile 
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phones as converged devices. This has not previously been attempted. The results of a 
survey based on hypotheses derived from the models indicated that the effects of PE 
and PRISK are more powerful than PU when they are used to predict the use of 
mobile phones for a specific purpose, such as entertainment and commercial 
transactions. Hence, instead of regarding PU and PEOU as two antecedent factors of 
technology adoption, it is necessary to specify the major effect of individual 
perceptions and to match these with the specific purposes from the underlying 
technology uses, such as PU influences the use of mobile phones for PIM, PE affects 
the use of mobile phones for entertainment, and perceived risk (PRISK) affects the 
use of mobile phones for commercial transactions.  
 
Contribution 3: The research specifies the effects of technology choices and 
individual demographics in the study of convergent use of 
mobile phones.  
   
This research refers to the model of Unified Theory of Acceptance and Use of 
Technology (UTAUT) (Venkatesh et al. 2003) by taking account of the moderating 
factors, such as individual groups (e.g. age, gender) and technology choices (e.g. 
phone type, service plan and device ownership) into account. Comparing to the 
evaluation of technology adoption in the UTAUT model where the contexts are either 
mandatory or voluntary, the contexts of investigating the convergent use of mobile 
phone in this research are completely voluntary and personal.  
 
A direct contribution of this research has therefore been to enhance understanding of 
technology adoption and use, through the implication that we must depart from the 
conventional approach of looking at psychological and perceptual factors only and 
pay more attention to the technological and user contexts that intervene by either 
strengthening or weakening the influences of psychological factors. 
 
Contribution 4: Improves the explanatory power of research models in 
explaining the use of mobile phones for different purposes 
 
After taking account of both psychological and moderating factors, the study 
contributes to an improvement of explanatory power in the convergent use of mobile 
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phones which explains 44.3% of the variance. Each of these models represents 
different contributions to the specification of the convergent use of mobile phones. 
This also confirms the conclusions drawn by Pedersen (2005) as he also considered 
that it is more appropriate to use different models to verify different technology uses. 
While comparing the results of each of the differentiated models with the 30% to 40% 
variance explained by TAM, some models, such as PIM, e-mail and commerce, fall 
outside the acceptable range as proposed by Straub, Boudreau and Gefen (2004)of 
approximately 40% for model testing. However, these models were used to assist in 
gaining an understanding of key indicators and paths that explain different technology 
uses accumulatively rather than being validated as empirical models in themselves.  
 
Besides, this research also conducts a focus group analysis and attempts to seek for 
alternative explanation to the unobserved variance left in the survey results. Most of 
the factors are confirmed in the descriptions by participants. However, potential 
factors such as peer/social influence and individual need might deserve for future 
attention in the research.  
 
Contribution 5: The research develops a new construct that can be used to 
measure the level of convergence in the use of mobile phones 
 
This research sees the use of mobile phones as a progressive experience among 
mobile phone users (see Figure 9.1). Hence, this research develops a new dependent 
variable, the convergent use of mobile phones, which is regarded as a higher order of 
behaviour which comprises personal information management, entertainment, e-mail 
and online transactions in the use of mobile phones. The level of convergence (or 
convergent use) can be conceptualised and operationalised by the amount of user 
activities involved in the use of mobile phones. The results were verified on the basis 
of the dichotomised choices (i.e. 0 or 1) made in technology adoption and converted 
into a new continual scale (i.e. from never use to fully convergent use) of measuring 
the convergent use of mobile phones from four different domains. A modified model 
of technology acceptance for converged devices is therefore proposed based on the 
outcomes of the interviews, survey analysis and focus group data collected and 
synthesised in this research. The model is shown in Figure 9.2.   
Chapter 9 – Conclusion 
- 259 - 
 
Figure 9.2 The model of convergence 
 
The framework of TAM and its extensions have been criticised for overemphasising 
the effect of intention and adoption behaviour without looking at its uses (Burton-
Jones & Straub 2006; Shih & Venkatesh 2004) and its consequences (Benbasat & 
Barki 2007; Bhattacherjee 2001).  Instead of regarding system usage as the 
consequence of technology adoption in TAM, this research expands the IT user 
behaviour from the dichotomised choices (e.g. adopt or not adopt) to specify the 
convergent use of mobile phones from four different use purposes.  More importantly, 
the purposes of technology use may vary across different technologies. Therefore, the 
new construct of convergence provides an opportunity for future research to 
manipulate this construct and assess the use of other convergent technologies.  
 
Contribution 6: This research identifies the causal relationships between 
moderators and user behaviours 
 
Some individual factors, such as age and gender, have been considered as the 
moderators that differentiate the use of information systems (Morris & Venkatesh 
2000; Morris, Venkatesh & Ackerman 2005; Venkatesh & Morris 2000). However, 
the effects of such moderator were varied across different research contexts. Unlike 
the weighting changes of variance-covariance in structural equation modelling (SEM), 
this research takes a different approach to test the relationship of moderating effects 
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from the interactions between psychometrical factors and non-psychometrical factors 
(Baron & Kenny 1986). This research not only incorporates demographical factors, 
such as age and gender, but also considers the influences of technology choices, such 
as phone type, service plan, and device ownership as the moderators that intervene 
within the monological relationship between individual perceptions and behaviours. 
The results showed that each moderator had different effects on strengthening the 
individual perceptions (i.e. PU & PE) in the use of mobile phones for specific 
purposes. The same effects were also shown to have impact on the convergent use of 
mobile phones as well. Hence, unlike the uni-dimensional relationship in the study of 
TAM (Lee, Kozar & Larsen 2003), the interrelationship among perceptions, 
moderators and user behaviours in this research was found to be multi-dimensional. 
The incorporation of moderators derived from individual and technological factors 
further enriches and extends the monological relationship between perceptions and 
behaviours in the TAM model and its extensions (Figure 9.3).  
 
Figure 9.3 The effects of moderators 
 
9.3.2 Contribution to business practice 
 
It has been inevitable that the advent of technology convergence has pushed mobile 
services (e.g. m-banking, m-commerce, m-entertainment) and converged mobile 
devices (e.g. smartphone, PDA, laptop computer) onto the consumer market (Funk 
Individual 
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Convergent use 
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2005). Product manufacturers and service providers can anticipate that the increase in 
technological capacity and the implementation of access mechanisms based on 
technology convergence will deliver unique or added value to consumers compared to 
incumbent technologies. Therefore, major service providers have dedicated their 
efforts to the provision of technology innovations rather than seeking to identify the 
benefits and needs as perceived by their customers (Vaananen-Vainio-Mattila & 
Ruuska 2000). Without identifying the actual demand, such business decisions aimed 
at determining the level of investment in network infrastructure and marketing 
campaigns might be deemed risky for business managers (De Marez & Verleye 2004). 
In general, this research holds several implications for business practices:  
1. Based on the various factors identified that influence the convergent use of 
mobile phones, companies could dedicate their products and services to 
stimulating consumers’ motivations to use mobile phones based on 
perceptions of usefulness, fun and risk, which may in turn increase their 
intentions to use mobile phones for a range of activities.  
2. In light of the identification of individual differences (e.g. age, gender, phone 
type, or service plan), product manufacturers and service providers could 
consider providing customised and dedicated products/services based on a 
specific customer group, such as for female users or for technology lovers, 
which may complement to the market of mobile handsets and services for 
mass consumers.   
3. Despite the high service costs and low service quality commonly identified in 
prior studies as the barriers to technology adoption, service providers should 
also consider the influence of technology ownership (e.g. ownership of 
separate technology products) and product preferences (e.g. choices of mobile 
handsets and future needs). For example, respondents who own a PC may not 
wish to have or use a similar function embedded on their mobile phones if 
they do not perceive any urgent need to do so. However, increasing the 
functionality of PC synchronisation may facilitate integrated utilisations 
between the PC and the mobile phone. Mobile applications and services need 
to be customised or delivered with unique value to consumers on demand, 
such as delivering content dedicated to mobile devices or providing data 
services for a flat fee.  
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4. Prior research into mobile phones has identified that the original utility of a 
mobile phone is to maintain one’s social network (Cambell & Russo 2003; 
Palen, Salzman & Young 2001). Although the factor of the social network 
does not appear to impact on the convergent use of mobile phones in the 
findings from the personal interviews and survey, the focus group findings did 
reveal that it has an influence in. Hence, it is reasonable to expect the 
existence of such an effect which may explain the use of mobile phones for 
maintaining one’s social network through other communication channels. 
Business providers can help end users to expand their social networks by 
converting the existing online services, for example, by providing social 
community applications (e.g. Facebook or Twitter), instant messaging (e.g. 
MSN or ICQ) and voice over Internet (VoIP) capabilities embedded in mobile 
devices, in order to complement the demands of mobile phone users.  
This research shows that the choices of mobile handset and service plan are 
two critical factors that influence the convergent use of mobile phones. In a 
reverse sense, if business providers know the level of convergence that mobile 
users currently involved or expected, they can either persuade these users to 
upgrade their phones or services for pursuing a higher level of convergence in 
their phone uses or they can be more precisely in designing their products and 
marketing strategies for better meeting their customer demand.  
9.4 LIMITATIONS 
 
Despite the efforts devoted throughout the research to minimise potential limitations, 
there are certain limitations with this study.  
9.4.1 Limitation from sample frame 
 
Due to the choice of sample frame, the research findings were focused on university 
students. Student samples, classified as a group of non-workers, may reveal behaviour 
patterns that are distinct from those of working groups situated in a mandatory 
environment (Venkatesh et al. 2003). The use of student samples was also criticised as 
one of the methodological drawbacks in TAM research (Lee, Kozar & Larsen 2003). 
The effects of respondents’ education and occupation tended to be homogeneous as 
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they were all university students. However, university students are characterised as 
potential adopters in the use of converged devices in the literature and market reports. 
Hence, the use of university students as studying samples should be more accurately 
reflected to the target population than general mobile users (Dillman 2007). Future 
research might benefit from comparing the conceptual models across different user 
groups, such as organisational workers, home users, and telecommuters.  
9.4.2 Limitation from cross-validation 
 
It is assumed that inferential research normally requires a large sample size to achieve 
a high level of statistical interference. This research contained a sample size of 246 
cases and achieved a minimum sample size for statistical analysis (e.g. logistic and 
multiple regression), but it was not possible to cross-validate the causal relationships 
between research indicators and outcome behaviours by splitting the samples. It is 
anticipated to increase the test-retest validity if future research is conducted with a 
larger sample.  
9.4.3 Limitation from methodology 
 
Due to the design of this research project, the effect and interaction between research 
indicators and user behaviours could not be observed using a longitudinal approach. 
This research may fail to prove the level of external validity as it was conducted based 
on mobile users in Australia alone. Individuals’ capabilities, perceptions and 
experiences may change if they use mobile phones in different contexts and time 
frames. In other words, the impact of convergent technologies on the use of mobile 
phones could be more explicitly specified if future researchers were to conduct 
longitudinal or cross-culture studies to observe the incremental changes in the use of 
mobile phones.  
 
Moreover, instead of explaining the monological relationship between individual 
intention and system usage in a linear regression, this research analysed the 
relationship by taking into account the direct and interaction factors that explain the 
non-linear relationship between different perceptions and behaviours. However, as the 
behavioural measures were categorised as dichotomous data (e.g. use or not use) and 
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tested separately in different models. Those independent and dependent factors were 
unable to further analyse their interrelationships but to analyse them with a higher 
order of behaviour, which is the convergence model. In addition, future research could 
consider verifying the empirical models by expanding the measures or analytical 
techniques of usage behaviours, such as using self-report usage, or using other 
analytical techniques such as Structural Equation Modelling (SEM) to test the 
variance-covariance structure in a single framework.  
9.5 AVENUES FOR FUTURE STUDY 
 
The development of technology convergence is an ongoing process between market 
competition and technology innovation (Stieglitz 2003). It is impossible to rely on a 
single model to explain the use of convergent technology as technology, service, user, 
and contexts which are varied in a holistic and dynamic fashion. Hence, this study 
suggests new opportunities for future research to cultivate the research on technology 
convergence and user behaviour. The potential directions for future research are as 
follows:  
1. This research is limited in explaining the relationship between device ownership 
and use of mobile phones as converged devices. Future research can expand on 
this by exploring the interactions between the adoption of converged devices and 
the use of other discrete technologies, such as watching streaming video, browsing 
the Internet and doing online banking on personal computers. The results are 
anticipated to enrich the existing knowledge of technology adoptions to explain or 
to predict the trajectory of future demand of convergence.  
2. The effects of organisational and regulatory authority have seldom been explored 
in the study of technology adoption among individuals. In fact, service cost and 
access networks are largely determined and controlled by these agents. Therefore, 
it is also important to account for the effects created by these agents that intervene 
in the convergent use of mobile phones.  
3. This research is limited to the use of mobile phones in Australia; thus the 
differences that exist in relate to culture, ethnicity and nation have not been 
identified here. Future research may consider applying these research constructs 
identified along with the validation of the convergence model in different contexts.  
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4. In so far as the sample frame of this research was restricted to university students, 
future research is anticipated to test the model and generalise the results for 
different user groups, such as organisation workers, home users or telecommuters.  
5. This research has developed an empirical model of convergence that explores and 
explains the convergent use of mobile phones. Future research is anticipated to 
apply this model to study other convergent technologies, such as IPTV, mobile 
Internet device (MID) or videophone, in which the evaluation of device features, 
contexts and individual factors should be taken into account to explain the user 
behaviours and contrast their findings with this research.  
6. This research shows that the early adopters of Generation Y may have relative 
experiences in seeking for information about convergence, reveal more 
willingness to share their convergence experiences with others and favour a digital 
lifestyle than other generations in the use of mobile phones. Instead of providing 
value-added devices or services to match the demand of this particular group, 
product designers and service providers should also consider taking advantage of 
the power of “word of mouth” by this group and further influence the other user 
groups.  
9.6 CONCLUSION 
 
This study has investigated the impact of technology convergence based on the 
perceptions and behaviours of users in relation to the convergent use of mobile 
phones. It addressed the lack of an explicit framework of technology convergence in 
business practices. This study has contributed to the body of knowledge by exploring 
the factors that influence individuals’ choices to use mobile phones for convergence, 
such as personal information management (PIM), entertainment, e-mail 
communication, and commercial transactions. By observing the relationships among 
individuals’ perceptions, moderators and behaviours, future researchers could 
consider shifting the attention based on the relationship between instrumental use (e.g. 
usefulness and ease of use) and technology adoption in TAM to specify the influences 
of other perceptions (e.g. enjoyment and risk) and the consequences of convergent 
behaviours (e.g. use of mobile phones for different purposes).  
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This research successfully developed (in Chapter 3) and tested (in Chapter 7) an 
empirical model of convergence that conceptualised the impact of technology 
convergence on the basis of individual perspectives. This convergence model can be 
applied to understand the convergent use of mobile phones. Instead of relying on the 
theoretical constructs of TAM to explain individuals’ intentions or system usage, the 
convergence model used in this research was developed through personal interviews, 
and utilised to incrementally conceptualise user behaviour related to the convergent 
use of mobile phones. This model of convergence also shifts the current attention on 
the adoption of a general technology to further explore the use of advanced 
technologies on a converged device, such as a multifunctional mobile phone, for 
versatile purposes.   
 
In addition, this research has investigated the interrelationship between 
psychometrical indicators (e.g. perceptions and motivations) and external factors (e.g. 
demographics, technology choices and ownership) amongst individual users. TAM 
and its extensions have not extended to explain the use of convergent technology from 
individual perspectives. Moreover, an investigation of the effects of these factors in 
combination has been found to provide more accurate results in explaining the use of 
mobile phones amongst versatile user groups, user activities and use purposes. In 
addition to the effects of psychometrical factors, the effects engendered by different 
user segmentations, such as individual demographics, technology choices and device 
ownership have been found to more effectively describe the interactions amongst user 
perceptions, capabilities and behaviours. Conceptualisation of the convergent use of 
mobile phones was developed and validated through the accumulation of 11 user 
activities derived from the use of mobile phones.  
 
The findings drawn from the different research approaches adopted in this study (i.e. 
interviews, surveys and the focus group) provide a holistic and explicit framework of 
convergence that will enable the research community and business managers to 
further explore the phenomenon and to gain a deeper understanding of technology 
convergence and user behaviour in the future.  
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School of Business Information Technology 
Plain Language Statement for Survey Questionnaire  
 
 
Project Title: Understanding Consumers’ Behaviours When Using a Mobile Phone as a Converged   
Device 
Investigator: 
Po-Chien (Jeffery) Chang 
 
Supervisors: 
Professor Brian Corbitt (E-mail: brian.corbitt@rmit.edu.au Phone: +613 9925 5808) 
Dr. Alemayheu Molla (E-mail: alemayehu.molla@rmit.edu.au Phone: +613 9925 5803) 
 
Dear Participant  
 
You are invited to participate in a research project being conducted by RMIT University. Please 
read this statement carefully and be confident that you understand its contents before deciding to 
participate. This research is being conducted by Po-Chien (Jeffery) Chang, a Business Computing 
PhD student enrolled in the School of Business Information Technology. This research is 
supervised by Professor Brian Corbitt and Dr. Alemayehu Molla of the School of Business 
Information Technology, RMIT University. This research project has been approved by the RMIT 
Business Portfolio Human Research Ethics Sub Committee.  
 
The aim of the project is to explore the factors that influence an individual’s use of mobile 
phone for different purposes other than basic voice and text communication. The research will 
explore questions such as the types of mobile phone, the subscription of service plan, and your 
belief and attitude about the utility of mobile phone for personal information management, e-
mail, entertainment and commerce.  
 
You have been invited to participate in this study either by the investigator or by someone else who 
receives the invitation and refers you as a current mobile phone user. Please be advised, you must 
be over 18 years old and possess a mobile phone for use in Australia in order to participate in this 
project.  
 
Your response to the questions will be captured electronically. All information gathered during the 
course of this research including your responses will be securely stored for a period of 5 years in the 
School of Business Information Technology, RMIT University and can only be accessed by the 
researchers. After five years the data will be destroyed.  
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Participation in this project is voluntary. There are no risks associated with your participation You 
have the rights to (1) withdraw your participation at any time without prejudice, (2) have any 
unprocessed data withdrawn and destroyed, provided it can be reliably identified, and provided that 
so doing does not increase the risk for the participant, and (3) have any questions answered at any 
time.  
 
There are no foreseeable risks associated with your participation in this research project. Your 
participation will assist the researcher and the wider information systems community in developing 
a sound understanding of the utility of mobile phone.  
 
If you decide to participate, you might also elect to enter into a lottery draw for a mobile phone 
and/or receive a summary of the findings. In order to do so, you need to provide us with your 
mobile phone number in the space provided on the questionnaire. Any personal information 
collected in such a manner will only be used for the purpose indicated and will be destroyed 
afterwards. 
 
For protecting your anonymity, the results will be reported in a manner which ensures that you will 
not be identified. Any information that you provide can be disclosed only if (1) it is to protect you 
or others from harm, (2) a court order is produced, or (3) you provide the researchers with written 
permission”.  
 
Please also be advised that you are asked to forward the invitation to four other students you are 
familiar with and ask them if they are willing to participate in this project. I am sincerely looking 
forward to receiving your feedback.   
 
If you have any queries regarding this project, please contact either me or my supervisors.   
 
 
Sincerely yours,  
Po-Chien (Jeffery) Chang 
School of Business Information Technology, RMIT University 
Level 13, 239 Bourke Street 
Melbourne VIC 3000  
Tel: +61 3 99251690 
Mobile: 0434405202 
E-mail: jeffery.chang@rmit.edu.au 
 
 
Any complaints about your participation in this project may be directed to the Chair, Portfolio Human Research Ethics Sub-
Committee, Business Portfolio, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 5594 or email address 
rdu@rmit.edu.au. Details of the complaints procedure are available from: www.rmit.edu.au/council/hrec            
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Part 1. Phone Choice and Service Subscription 
Please select ( in the box) from the following statements which are related to your own 
experiences and evaluation when using a mobile phone.  
1. Please choose the TYPE of your mobile phone 
 Basic (voice, SMS and personal organiser)  
 Advanced (plus camera, mp3 player, game, and GPRS connection)  
 Multifunctional (plus web browsing, e-mail, and office applications) 
 
2. Please choose the SERVICE PLAN you subscribe to on your mobile phone 
 Pre-Paid 
 Cap Plan for Voice Talk and SMS Only 
 Cap Plan for Voice and Limited Data Access (e.g. WAP/GPRS/EDGE) 
 3G Plan for Broadband Data Access 
 
3. Please indicate any OTHER DIGITAL DEVICES you have 
 Personal Computer  Laptop   Personal Digital Assistant (PDA) 
 Digital Camera  MP3 Player   DVD Player/Video Player 
 Game Console  Other Devices (Please specify ___________________) 
 I don’t have any of the devices above 
 
Part 2. Individual Experiences and Mobile Phone Usage 
Please select ( in the box) the following statements which relate to your own experiences and 
evaluation when using your mobile phone.  
4. When do you start or expect to start using your mobile phone for the following 
activities? For each item, please choose one timeframe only 
Activities I use it now I will use it in the 
next six months 
I will never use it 
Listening to music    
Watching a video clips    
Playing a game    
E-mail with friends    
E-mail for business contacts    
Setting alarm clock    
Checking schedule    
Taking notes    
Checking bank account    
Paying bills    
Doing Shopping    
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5. How do you rate the following statements when using your mobile phone? (1 = 
Strongly Disagree, 7 = Strongly Agree) 
A mobile phone gives me greater 
control over my work 
Strongly Disagree                                                          Strongly Agree 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
A mobile phone gives me greater 
control over my personal life 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone makes my work 
easier 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone makes my personal 
life easier 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone helps me remember 
things effectively 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone saves me a lot of 
time   
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone enables me to share 
joy with others 1--------2--------3--------4--------5--------6--------7 
N/A 
 
A mobile phone is useful for 
organising my personal information 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone is useful for 
entertainment (i.e. listening to mp3 
music, playing a game, or watching 
video clips)  
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone is useful for e-mail 
communication (i.e. send and receive 
e-mail) 
1--------2--------3--------4--------5--------6--------7 N/A 
 
A mobile phone is convenient for 
commercial transactions (i.e. bill 
payment, banking, and shopping) 
1--------2--------3--------4--------5--------6--------7 N/A 
 
Mobile phone requires me to use a lot 
of mental effort 
1--------2--------3--------4--------5--------6--------7 N/A 
 
It is easy to get a mobile phone to do 
what I want it to do 
1--------2--------3--------4--------5--------6--------7 N/A 
 
Learning to use a mobile phone is 
easy 
1--------2--------3--------4--------5--------6--------7 N/A 
 
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It is easy for me to become skilful 
when I use my mobile phone 
Strongly Disagree                                                          Strongly Agree 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
It is easy to use a mobile phone for 
commercial transactions (i.e. bill 
payment, banking, and shopping) 
1--------2--------3--------4--------5--------6--------7 N/A 
 
It is easy to use a mobile phone for 
organising my personal information 
1--------2--------3--------4--------5--------6--------7 N/A 
 
It is easy to use a mobile phone for 
entertainment (i.e. listening to mp3 
music, playing a game, or watching 
video clips) 
1--------2--------3--------4--------5--------6--------7 N/A 
 
It is easy to use a mobile phone for e-
mail communication (i.e. send and 
receive e-mail) 
1--------2--------3--------4--------5--------6--------7 N/A 
 
I am confident that using a mobile 
phone for transactions is secured 
1--------2--------3--------4--------5--------6--------7 N/A 
 
I am confident that other people 
cannot tamper with the information I 
provided when using my mobile 
phone for commercial transactions 
1--------2--------3--------4--------5--------6--------7 N/A 
 
The 3rd party providers (e.g. bank, 
store, content portal, etc) I interact 
with on my mobile phone are 
trustworthy 
1--------2--------3--------4--------5--------6--------7 N/A 
 
I am confident that using my mobile 
phone for transactions will not cause 
me lose any money 
1--------2--------3--------4--------5--------6--------7 N/A 
 
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6. How do you rate the following statements when using your mobile phone for personal 
information management, e-mail, entertainment, and commercial transaction?  
I believe that using a mobile phone for… 
Interesting                                                                  Boring 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Fun                                                                     Frustrating 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Pleasurable                                                                Painful 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Personal Information Management 
(i.e. alarm clock, calendar, to-do list, 
calculator, etc) 
Exciting                                                                          Dull 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Interesting                                                                  Boring 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Fun                                                                     Frustrating 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Pleasurable                                                                Painful 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Entertainment (i.e. listening to mp3 
music, playing a game, or watching 
video clips) 
Exciting                                                                          Dull 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Interesting                                                                  Boring 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Fun                                                                     Frustrating 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Pleasurable                                                                Painful 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
 
E-mail communication (i.e. send and 
receive e-mail with friends and for 
business contacts) 
Exciting                                                                          Dull 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Interesting                                                                  Boring 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Fun                                                                     Frustrating 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Pleasurable                                                                Painful 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
Commercial transaction (i.e. bill 
payment, banking, and shopping) 
Exciting                                                                          Dull 
1--------2--------3--------4--------5--------6--------7 
N/A 
 
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Part 3. Personal Information 
Please select ( in the box) with regard to your personal information.  
7. What is your AGE-RANGE? 
  18 - 25   26 - 30   31 - 35   36 - 40   
  41 - 45   46 - 50   51 – 55   Above 55 
 
8. What is your GENDER? 
 Male   Female 
 
9. What is the highest level of formal EDUCATION you have completed? 
 Primary School    Secondary school 
 Undergraduate    Post-graduate 
 
10. What is your OCCUPATION (Full-Time)? 
 Student  Professional  Self-Employed  House wife/husband 
 Clerical Staff  Retiree   Sales Staff   Others (_________) 
 
11. How do you identify YOURSELF? 
 Asian   Australian   English   Greek 
 Italian   African   American   New Zealander 
 Others (Please specify____________) 
 
12. Where are you living at the time of filling out this survey? 
 Australia     Taiwan   Others  
 
13. Mobile phone number – to enter for the lottery of a new mobile phone (HTC touch) 
(Winner will receive an SMS) 
 
 
 
 
 
 
End of Survey and Thank you for Your Participation!! 
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 Appendix C – Univariate Data Analysis on Missing Data 
 
Missing No. of Extremes 
 Cases Mean Std Deviation Count Percent Lowa High 
PU1 239 4.76 1.601 7 2.8 8 0 
PU2 245 5.19 1.536 1 .4 6 0 
PU3 239 4.91 1.692 7 2.8 12 0 
PU4 245 5.42 1.533 1 .4 13 0 
PU5 242 4.92 1.826 4 1.6 16 0 
PU6 243 5.04 1.657 3 1.2 7 0 
PU7 243 5.10 1.538 3 1.2 9 0 
PUPIM 241 4.89 1.754 5 2.0 12 0 
PUENT 239 4.94 1.782 7 2.8 12 0 
PUEMAIL 228 4.38 1.856 18 7.3 0 0 
PUCOMM 219 3.53 1.848 27 11.0 0 0 
PEOU1 239 4.78 1.811 7 2.8 15 0 
PEOU2 244 4.83 1.661 2 .8 12 0 
PEOU3 246 5.59 1.495 0 .0 14 0 
PEOU4 242 5.19 1.620 4 1.6 7 0 
PEOUCOMM 201 3.73 1.854 45 18.3 0 0 
PEOUPIM 239 4.96 1.747 7 2.8 8 0 
PEOUENT 230 5.38 1.608 16 6.5 0 0 
PEOUEMAIL 224 4.51 1.726 22 8.9 0 0 
PRISK1 229 4.56 1.843 17 6.9 0 0 
PRISK2 220 4.67 1.829 26 10.6 0 0 
PRISK3 215 4.13 1.838 31 12.6 0 0 
PRISK4 223 4.43 1.868 23 9.3 0 0 
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Missing No. of Extremes 
 Cases Mean Std Deviation Count Percent Lowa High 
ECOMM1 192 4.27 1.867 54 22.0 0 0 
ECOMM2 191 3.88 1.738 55 22.4 0 0 
ECOMM3 191 3.87 1.761 55 22.4 0 0 
ECOMM4 189 3.83 1.734 57 23.2 0 0 
EEMAIL1 215 4.83 1.703 31 12.6 14 0 
EEMAIL2 214 4.49 1.730 32 13.0 16 0 
EEMAIL3 216 4.44 1.689 30 12.2 14 0 
EEMAIL4 214 4.42 1.676 32 13.0 14 0 
EENT1 235 5.60 1.491 11 4.5 12 0 
EENT2 235 5.70 1.357 11 4.5 5 0 
EENT3 236 5.61 1.387 10 4.1 8 0 
EENT4 234 5.36 1.520 12 4.9 0 0 
EPIM1 240 5.34 1.420 6 2.4 0 0 
EPIM2 239 5.13 1.334 7 2.8 2 0 
EPIM3 239 5.19 1.289 7 2.8 3 0 
EPIM4 237 4.84 1.530 9 3.7 8 0 
a. Number of cases outside the range (Q1 - 1.5*IQR, Q3 + 1.5*IQR).  
 
 
Appendix D – Normality Test 
- 278 - 
 Appendix D—Normality Test 
Column1 Column2 Column3 Column4 Column5 Column6 
Skewness Kurtosis Items Case Mean Std Deviation 
Statistic Std Error Statistic Std Error 
PU1 239 4.76 1.601 -.428 .157 -.437 .314 
PU2 245 5.19 1.536 -.770 .156 .096 .310 
PU3 239 4.91 1.692 -.664 .157 -.317 .314 
PU4 245 5.42 1.533 -.972 .156 .472 .310 
PU5 242 4.92 1.826 -.654 .156 -.591 .312 
PU6 243 5.04 1.657 -.653 .156 -.438 .311 
PU7 243 5.10 1.538 -.779 .156 .253 .311 
PUPIM 241 4.89 1.754 -.557 .157 -.606 .312 
PUENT 239 4.94 1.782 -.654 .157 -.618 .314 
PUEMAIL 228 4.38 1.856 -.184 .161 -1.052 .321 
PUCOMM 219 3.53 1.848 .261 .164 -.987 .327 
PEOU1 239 4.78 1.811 -.511 .157 -.714 .314 
PEOU2 244 4.83 1.661 -.654 .156 -.322 .310 
PEOU3 246 5.59 1.495 -1.150 .155 .727 .309 
PEOU4 242 5.19 1.620 -.788 .156 -.133 .312 
PEOUCOMM 201 3.73 1.854 .238 .172 -.950 .341 
PEOUPIM 239 4.96 1.747 -.576 .157 -.675 .314 
PEOUENT 230 5.38 1.608 -.882 .160 -.012 .320 
PEOUEMAIL 224 4.51 1.726 -.250 .163 -.777 .324 
PRISK1 229 4.56 1.843 -.282 .161 -1.018 .320 
PRISK2 220 4.67 1.829 -.421 .164 -.795 .327 
PRISK3 215 4.13 1.838 -.018 .166 -1.037 .330 
PRISK4 223 4.43 1.868 -.313 .163 -.912 .324 
ECOMM1 192 4.27 1.867 -.059 .175 -.932 .349 
ECOMM2 191 3.88 1.738 .114 .176 -.690 .350 
ECOMM3 191 3.87 1.761 .111 .176 -.772 .350 
ECOMM4 189 3.83 1.734 .093 .177 -.721 .352 
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Column1 Column2 Column3 Column4 Column5 Column6 
Skewness Kurtosis Items Case Mean Std Deviation 
Statistic Std Error Statistic Std Error 
EEMAIL1 215 4.83 1.703 -.508 .166 -.310 .330 
EEMAIL2 214 4.49 1.730 -.256 .166 -.575 .331 
EEMAIL3 216 4.44 1.689 -.238 .166 -.549 .330 
EEMAIL4 214 4.42 1.676 -.194 .166 -.518 .331 
EENT1 235 5.60 1.491 -1.194 .159 1.066 .316 
EENT2 235 5.70 1.357 -.956 .159 .422 .316 
EENT3 236 5.61 1.387 -.906 .158 .364 .316 
EENT4 234 5.36 1.520 -.839 .159 .290 .317 
EPIM1 240 5.34 1.420 -.462 .157 -.584 .313 
EPIM2 239 5.13 1.334 -.215 .157 -.391 .314 
EPIM3 239 5.19 1.289 -.293 .157 -.153 .314 
EPIM4 237 4.84 1.530 -.342 .158 -.257 .315 
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